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PREFACE  TO  VOL.  II 


I  FEEL  that  an  apology  is  necessary  for  the  long  interval  which 
has  elapsed  between  the  issue  of  the  first  and  of  the  second 
volume  of  this  work.  The  lal)Our,  however,  has  proved  much 
greater  than  I  anticipated  on  commencing  the  work,  and  that 
involved  in  the  production  of  the  present  volume  has  been 
particularly  arduous. 

This  volume  completes  the  consideration  of  Part  III.  on  the 
Di^oMs  of  Special  Tissues  and  Organs,  and  abo  contains  Parts 
IV.  and  V.  on  IHsenses  cnuAed  h}j  Vefjetnhfe  awl  Animnl  Parasilts^ 
and  on  Animal  Heat  and  Fever  respectively.  Under  the  Diseases 
of  Special  Tissues  and  Orf/ans  a  chapter  is  devoted  to  Malf/rmatitms, 
and  another  to  Diseases  if  the.  Frjttal  Membranes  and  Placenta. 
The  subject  of  PrnetiraJ  Bacteriology  was  disposed  of  in  the  first 
volume :  that  of  Systumatic  Ruteriologg  is  contained  in  this. 
The  l)acterioloizy  of  some  diseases,  such  as  diphtheria,  typhoid, 
and  cholera,  is  described  in  the  section  devoted  to  the  Patholoj^ 
of  Special  Organs,  and  such  germ-diseases  as  are  not  included  in 
this  section  are  descril^ed  under  Systematic  P>acteriology.  The 
department  of  Systematic  Bacteriology  comprises  also  such  subjer^ts 
as  Femieniatu/n,  Putrtfacfion,  and  Immjmifi/. 

It  baa  been  my  endeavimr  in  this,  as  in  the  first  volume,  to 
append  a  reference  to  the  source  from  which  each  statement  of 
importance  has  l>een  derive<].  The  name  of  the  publicatif>n,  as 
before,  is  indicated  by  a  nimil)er,  and  the  key  to  these  numVi^irs 
is  inserted  at  the  end  of  the  l)ook.      Bv  the  use  of  this  m 
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needless  repetition  has  been  avoided.  In  addition  to  the  references 
in  the  text,  a  synopsis  of  the  literature  is  subjoined  at  the  end 
of  most  of  the  articles.  It  must  be  remembered,  however,  that 
this  is  merely  supplementary  to  the  references  in  the  text,  and  is 
in  no  wise  to  be  considered  as  complete. 

Most  of  the  illustrations  have  been  drawn  by  myself,  and 
have  l)een  reproduced  by  a  mechanical  process.  Where  they  have 
been  borrowed  from  other  authors,  acknowledgment  of  the 
obligation  is  made  in  the  List  of  Illustrations. 

I  have  to  thank  my '  friend  Dr.  Angus  Fraser  for  revisinji: 
the  proof-sheets  on  Morbid  Conditions  of  the  Urine,  and  my 
assistant  Mr.  George  Dean,  M.A.,  M.B.,  CM.,  for  similarly 
revising  those  on  a  large  number  of  other  subjects. 

D.  J.  HAMILTON. 
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IN  VOL.  I 

Paob  $8,  thirteen  lines  from  the  bottom,  /or  *'  45*6  grm.  of  gum  "  read  "  456  grm. 
of  gnra." 

Page  72,  twenty-three  lines  from  the  bottom, /or  "ferrocyanide"  read  "ferrid- 
cyanide." 

Page  78,  seventeen  lines  from  the  bottom,  for  "  2  to  3  c.c.  of  a  saturated  solution  of 
picric  acid"  read  200  to  300  cc,"  etc. 

Page  79,  seTenteen  lines  from  the  top,  for  '*  12  "  read  "  1  •2." 

Page  82,  five  lines  from  the  bottom, /or  "sulphide"  read  "sulphite." 

I^ge  84,  nine  lines  from  the  bottom,  for  **are"  read  '*is,"  and  transpose  comma 
after  word  "dye"  in  same  line  to  after  "latter." 

Page  80,  nineteen  lines  from  the  top,  for  "the"  l^fore  "hydro-chloride"  read 
"its,"  and  deItU  "of  the  former." 

Page  189,  twenty-one  lines  from  the  bottora,/or  "  it "  read  "  the  tubercle  bacillus  "  ; 
and,  in  the  following  line,  for  "  the  tubercle  bacillus  "  read  "it." 

Page  168,  four  lines  from  the  top, /or  the  formula  given  read 

C  H  N  0  S 

From  51-6         6-9         16-2        20*9         O'S 
To  54-5     to  7-3    to  17-0    to  23-6    to2'0 

Page  438,  under  description  of  figure  ituert:  "(a)  Stretched  epidermis  ;  {b)  central 
very  cellular  part  of  the  lupus  nodule ;  (c)  a  small  blood-vessel  { x  60  Diams., 
stained  with  logwood,  and  mounted  in  Farrants'  solution)." 

Page  443,  between  the  third  and  fourth  lines  from  the  top,  iiuert  "Spindle-celL" 

Page  497,  delate  Section  424. 

Page  519,  three  lines  from  the  top,/or  "1'5"  read  "1:5." 

Page  068,  twenty-one  lines  from  the  bottom,  for  "seats"  read  "seat,"  and  delete 
sentence  commencing  "At  other"  on  line  IS. 

IN  VOL.  IL 
From  page  1  to  page  786,/<w  "  Part  IV  "  at  top  of  page  read  "  Part  III ". 


CHAPTER    XLV 

THE  NARES  ^ 

CaTARRUAL  iNFLAllMATIoy. 

616.  Acute  nasal  catarrh,  or  coryza,  as  it  is  tciined,  is  character- 
ised, like  other  acute  catarrhal  inflammations,  by  engorgement  of  the 
blood-vessels  of  the  miicoiw  memhrane,  and  by  the  discharge  from 
the  notttrils  of  a  mucopurulent  liquid. 

The  causes  of  the  affection  are  various,  such  as  exposure  to  cold^ 
iiifluinza,  iodism,  etc.  Many  cases  appear  to  be  tmnaraissible,  and 
hence  presumably  are  the  result  of  the  action  of  a  nmUigium  virum. 

The  minute  Btructural  changes  of  the  mucosa  are  alike  with  those 
of  catarrhal  affections  in  other  mucous  passages  (see  HivncJiitis). 

When  a  nasal  catarrh  becomes  rh tonic,  it  has  either  been  anteceded 
by  several  acute  attacks,  or  it  is  associated  with  a  constitutional  m;iliidy 
sueh  as  syphilis.  It  may  accompany  the  j)re8ence  of  a  local  irritant 
such  as  a  tumour.  The  tnucous  membrane  is  liable  to  become  per- 
manently thickened,  the  thickening  being  in  great  part  the  result 
of  distension  of  the  blowl  sinuses  contained  in  it6  erectile  tissue. 
ANTiere  the  affection  is  due  to  syphilis,  ponoatitis  accompanied  by 
gummatous  swellings  on  the  misal  bones  nmy  follow. 


Hay  Fever, 

This  peculiar  disease  is  distinguished  by  more  or  less  nasal  catarrh, 

aaid  to  be  excited  by  the  inhaled  pollen   of  cert^iin  grasses.     It  is 

[VBsei'ied  that  Knglish  and  Americana  are  exclusively  sufferers  from  the 

complaint  (Mackende,  No.  43*2,  p.  301).     Those  who  are  most  subject 

to  it  are  usually  of  a  nervous  temperament. 

DuBt  of  any  kind,  if  inhaled,  is  liable  to  stimulate  the  nasal 
nucouB  membrane.  Clark  (No.  6,  i.  1887,  p.  1256)  believes  that, 
given  the  necessary  pr6dis}H>sition,  the  exciting  agent  of  May  Fever 

vol*  n  B 


i  THE  SARES  pabt  it 

TAJ  '.<  xT-yliz-z  capable  of  calling  into  action  the  irritability  of  the 
zuLr*  ''xc-ierr-TrfL- 

DiSculty  in  Breathing. — In  all  catarrhal  or  other  affections  of 
:h*  tj.\:-^  v.»:'jn;f*irii^i  hy  con^reiition,  peculiar  ditficultr  is  experienced 
L".  *'.r-i-A".i;r.z  throu-^h  thorn.  The  same  difficulty  may  be  induced 
T-z'^-ix.y  yy  th-i  appIi<^tion  of  certain  irritants  to  the  nasal  mucous 
=.•*=:  Sri  :.*. 

Th*  'iiUje  of  the  obstruction  is  the  distension  of  the  erectile  or 
c:*vrrr.'>-ii  ti*.*Me  overlying  the  inferior  sjjf>ngj*  bone.  Macdonald 
No.  4.'i».  p.  53i;is.sert.s  ih^it  cocaine  ttiuses  the  collapse  of  this  erectile 
::"*:-i  by  inducing  contratiion  of  it.s  arteriole?. 

L  '*rntur'  <•>'  Hon  /*•  vr.— Bishop :  .1.  .\ni.  M.  Ass..  Clikii;?^>.  ix.  1*57,  p.  103. 
Blackleg:  Hav  F-v.r  I'n-l  -litiuri'.  1?^0.  Bostock:  M'tL-Chir.  Tnns.,  x.  1S19, 
:-..  :.  :•.  I'U  'Clark  Sir  A.  :  Krit.  M^>1.  J..  !^?7.  i.  p.  VIITk  Helmhotti:  w« 
».:•..  :-*  >.v  Hin/  -.n  Antirti-tic  .VctK-w  ^1'  ^'uiiiine  .  Ari-h.  f.  inth.  Anat..  xlvi.  I>rt9, 
p.  !■.-.  'Mackenzie  j.  N.  :  N.  Y.  .M.^i.  K^-..  xxvi.  I*SI.  p.  4-27.  Mackeozie 
Sir  M. i:  Hiy  K-rv-r  ai:<l  l*.ir"V\>nMl  SiKf/iii«.  1**7.  Marsh:  Hay  Fever  nr 
!'";i-r.-J''.i-j!.:i.j:.NrwJtrMyM».-«l. St--..  1-77.  Phoebus:  IVrTyi«*ij-.li**Kriih«omra(.'r- 
Katarrl..  l^OJ.     Townsend  :  H.iy  Kcvt-r.  AstliDia,  and  Climnii;  CatAirli,  1SS2. 


Blkeding  krum  the  Nosk  (Epistaxis). 

CI 7.  It  may  fi»llow  from  a  iiuml>er  of  conditions,  such  as  constitu- 
tioii.il  diseases.  >curvv,  h:i-niophilia,  etc.,  or  may  result  from  the  presence 
of  [HtlyiMjiis  or  othrr  tumours.  It  ocaisioiuUy  occurs  in  women  vicari- 
ously at  the  monthly  |>eriixl ;  in  other  cases  it  may  be  due  to  injury. 

TlMiURS   <\V  THE    XaRES. 

61^.  Mucous  Polypi. — .Vs  ex]>hiincd  in  discussing  the  subject 
of  ]Nilypi  ^i-ni'ially  (Sect.  ."UGi.  a  jvjlypus  may  consist  of  almost 
any  ti-su**.  A>  a  rule,  thit-if  fouml  in  ihc  anterior  narcs  are  simply 
(iilcmaious  Hlimu-  tuni<iur>  with  a  fi;\r  mucous  gLinds  enclosed  within 
their  substance.  The  j^laiids  ofton  contain  a  quantity  of  mucus.  It 
is  seliioni  that  these  tumours  are  f<tund  singly;  their  apparent  rc- 
curreiiee  after  removal  is  perhaps  cx}>lained  by  some  of  the  small 
tumours  iK'ini:  loft. 

.\ccordin,::  t.i  Markenzio  (Xo.  4.^2,  p.  35S),  they  are  atUchcd  with 
greatest  fretpK-nry  tt»  the  middle  turbinated  iKme,  and  next  to  the 
neigblMiurhoiKl  of  the  superior  turbinated  l»ono  and  su|H'rior  meatus. 

'  .V-  i'.lu>lr;it;r..:  i\w  inJt.ttiiiK  t'lTvrt  t>zvrt*Hl  by  Huvly  ilmded  vegetable  dast,  the 
caM5  i>f  tl..'  Uti'  Mr.  Sa-lUr,  asNistaiit  to  tlu*  IVofeMor  of  Botany  in  Ediaburgh,  is  of 
cou^itK-niMi-  inicri-*!.  lit-  nan  «ii}ra(^*il  onv  ilnr  viamiiiing  a  large  pnff-ball,  which  be 
intiiiiK'I  ^^'■%^:l .:  tn  tlu-  Il<ttaiii'-ul  Sicivty  in  the  evening,  vhen  it  accidentally  full  and 
trukr  lutii  ]>K->  ex.  A  >-l<>ud  t>f  !iiionp.«i  evajKHl  in  the  form  of  fine  dust,  lome  of  which  he 
lia]]iM>il  t'>  iiihalt'.  Thi'  •xvtirrcm'e  ininiediatcly  gave  riee  to  the  greatat  irritation  of 
tilt  Hl.'-li-  rf^|>ir:U>>ry  niui-niit  uiuiibrane,  followed  by  tnch  an  amoont  ti  oedema  that 
hi>  hlr  «  x«  at  uxw  time  de5]iairvil  of.     It  was  weeks  befon  h«  I'ecuwwd  from  the  cffecte. 
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Fibrous  Polypus  of  Posterior  Nares. — This  is  a  more 
tlungoroiifi  tuiHour  than  the  foregoing,  partly  owing  to  the  diificulty 
»f  giiiiUDg  access  to  it  and  the  iikrming  liitraorrhajL^w  which  may  follow 
its  injury,  partly  to  the  fact  that  the  tumour  presses  upon  inxportiint 
stnictnres  in  gi-owing  bickwards  into  tho  pharj'nx. 

It  is  ft  (lenae  fibrous  mass  composetl  of  whit*  fibrous  tissue,  and 
like  the  mucous  l>olypi,  may  contain  a  few  mucous  glaudfi.  Itti  vessels 
are  often  enlart;od. 

Hairy  Polypus. — Among  the  polypi  growing  from  the  mucous 
membrane  of  tho  narea  and  their  \ncinity  is  to  be  reckoned  a  hairy 
poh-pus-like  tumour,  whose  point  of  ongin  and  Bignificance  are  not 
settled.^ 

Such  tumours  have  been  recorded  in  this  country  by  Abraham, 
Hale  White,  and  Rushton  Parker.  The  tumour  is  usually  composed 
of  fat  tisane  cuvertnl  by  a  skin-like  envelope  contJiining  sebaceous  and 
aweiit  glands,  from  which  tufts  of  downy  hair  project.  According  to 
Arnold,  it  i^  always  congenital. 

Enchondromata,  Osteomata,  and  Papillomata  occasionally 
iw  into  the  narcs.  Of  the  malig^nant  tumours  the  sarcomata  are 
more  often  met  with  than  the  cancers,  and  sometimes  take  the  form 
of  pol^'pi. 


Oz.€NA  {6{tj,  a  stenrh). 

619.  Ozaena  can  hardly  be  called  a  disease ;  it  is  rather  a  Bymptom 
of  disease — of  disease  affecting  the  nasal  mucous  membrane.  Its  chief 
characteristic  is  the  unbeai*able  stench  emitted  with  the  breath  of  the 
patient.  Tho  CKlour  is  not  that  of  ordinary  putrefaction,  but  has  a 
sweet  peculiarly  sickly  quality. 

The  commonest  cause  of  it  is  what  may  quite  properly  be  termed 
a  dry  catarrh  of  the  mucous  membrane,  a  condition  in   which  the 

l1  mucus  tends   to  accumulate  in   tho   nares  in  the  form  of  hard 

Jts.  Those  are  the  chief  source  of  tho  oditur ;  the  secretion  when 
freshly  poured  out  is  comparatively  odourless. 

The  mucous  membrane  at  first  ia  swollen,  congested,  and  thickened  j 

but  in  course  of  time  undergoes  atrophic  changes,  apparently  from 

^excess  of  fibrous  tissue  deposited   in  its  substjince ;  hence  the  term 

lUiinitis  chronica  atrophica  ftetida."     ^Mien  the  disease  has  become 

thronic  the  nasal  cavities  appeal*  to  be  more  roomy  than  in  health, 

'"probably  owing  to  (he  atrophy  of  the  mucosa. 

Two  peculiar  organisms  have  been  isolated  from  the  discharge. 
Tlie  one  is  the  Bacillus  fcetidus  ozznx  of  Hajck  (No.  43,  xxv, 
1888,  p.  C59),  a  short  rod  which  when  grown  upon  gelatine  at  a 

'  fat  fdU  panlcnl&re  roUtiog  to  the  alleged  embiyonie  meaning  of  tbis  tumour,  th« 
Icr  ts  rtferrvd  to  Arnold'*  very  escbBOvtive  paper  in  Virchow't  ^rcAitw,  oil  1888, 
17«. 
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temperature  of  ZV  C  pivcs  rifio  to  a  iwwerfnl  putrefactive  wloiu- ;  the 
other  is  the  Bacillus  smaragdinus  fcEtidus  of  Kuimatin  (No.  576), 
also  a  snuill  rod  which  likewise  emits  a  powerful  and  characteristic 
odotu-. 

The  odour  of  oztena  is  in  all  likelihood  caused  hj  one  or  other,  or 
by  both  of  these. 

Efforts  have  been  made  by  E.  Fraenkcl  (No.  13,  xc.  1882,  p.  />05) 
and  others  tu  inocukte  the  diB€4i£e  upon  the  nares  of  animals.  The^e 
attempts  have  as  yet  proved  singularly  unsuccessful.  When  the  fa-tid 
secretion  is  injected  subcutancously  in  rabbits,  however,  it  causes 
severe  phlegmonous  inllammation  and  death. 

LiUraiurt  on  C^no,— Bosvrorth :  Aiu.  Med.  K«o.,  Jnne  18S3.  Fraenkel 
<ay:  Cyol.  Prm-t,  Med.,  v.  Ziemasen,  iv.  1876,  p.  13fi.  Fraenkel  <E.):  Arch.  f. 
pAth.  AnaL.  Ixxxvii.  1882,  n.  2fi5  ;  xa  1882,  |>.  -tDO.  Gottstein :  \\tvn\.  acrrtl. 
Zritf«rhr..  St'pt.  27,  1879.  Happach :  Diawrt.  Strahslnir^,  187P.  Krause :  Aroh. 
r.  lAtli.  Aiitit..  hxxv.  18S1,  n.  .326;  n^w  Trans.  Int.  M.-l.  tV,n«..  Lond..  iii.  IS81. 
Masse i :  Oior.  Internal,  d.  ScienzcMcd.,  iv.  1882.  Schroetter :  Jabn'sbMriclit  d, 
Ktiiiik  f.  LAr>'ii>^Mopie,  1B71  ;  Ihid.^  ]S73-7fi.  Stoerk  :  Laryngoscopiu  u.  Uhiuo* 
■cu|uis  1880.     Watsoa:  DiaesMaof  th^  Xou-,  etc.,  187!^. 

StFHIUTIC  DlSKASR. 


620.  During  the  Htondary  period  u  mucous  discharge  from  the  nares 
may  be  present,  often  Accompanied  by  plaf/nrs  mtuitu^tisfn.  The  more 
ohanuileristieally  s^'philitic  lesion  of  the  iinrcs,  however,  comes  on  in 
the  trriiaty  period  of  the  disease.  It  may  manifest  itself  in  from  six 
tu  eight  months  after  infection,  or  may  make  its  a])pcanince  only  after 
many  years,  sometimes  without  any  other  tertiary  symptom  having 
ftbowti  itself. 

The  disease  consists  in  a  circumscribed  periostitis,  with  subsequent 
destruction  of  tlie  nasal  bones.  Its  commencement  is  announced  by 
the  occurrence  of  a  nasal  cory/A,  often  profuse  and  becoming  muco- 
[lurulent  in  ehftracter.  This  coryza  is  intractable  to  ordinnrj'  remedies, 
hut  is  reatlily  sutxtued  by  the  u<Iministration  of  iodide  of  potassium. 
After  the  coryza  has  lasted  for  a  few  weeks,  or  it  may  be  months,  a 
swelling  of  the  nasal  bones  is  noticed,  duo  to  the  periosteum  having 
become  inflamed.  Node-like  masses  may  bo  detected  on  the  nasal 
bones  either  externally  or  int4>rnally.  Meanwhile  the  mnoo-purtdent 
discharge  continues  and  the  nodes  begin  to  ulcerate.  The  ulcers  are 
small  at  first  but  increase  in  circumference  by  confluence,  and  from 
them  a  most  oflensivc  discharge  is  thrown  ofl".  Previous  to  the  appear- 
ance of  idceration  the  discharge  is  free  from  odour,  but  the  process  of 
bone-destniction  seems  to  coTifer  upon  it  chaiacters  which  somewhat 
resemble  those  of  ozwna.  The  disease,  however,  differs  in  many 
respects  from  that  occaaiom'ng  true  ozsena,  and  hence  the  latter  tcnn 
iff  not  usually  employed  in  this  connection. 

In  course  of  time  the  vomer  may  be  entirely  destroyed,  and  if  the 
nasal  bones  fall   in,  n  characteristic  deformity  results.     Should  the 
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cartiLiginoufl  wptiim  be  also  deatroyed,  the  tip  of  the  nose  becomes 
con^esjMiiidingly  ituttciied  or  depressed.  The  ulcei'ative  process  by 
piercing  the  craiiiul  wivity  may  excite  a  fatal  meningitis. 

Hereditary  syphilis  often  manifests  itself  in  a  coryza.  The 
mucous  membrane  becomes  swollen  and  the  nares  obstructed,  with 
consequent  ditficulty  of  breathing. 


AxossaA  (a,  priv.,  and  o(r/i>/,  odauT), 

621.  Loss  of  the  sense  of  .qmcll  may  be  enured  by  interference  with 
different  parts  of  the  olfactory  mechanism.  Thus  it  may  be  due  to  a 
central  lesion  (see  Nervous  System),  to  wasting  of  the  olfactory  tracts 
or  bulbs,  to  detAchraent  of  the  olfactory  bulbs  from  the  bonet  or  to 
causes  affecting  the  expanse  of  the  olfactory  nerves  ujion  the  nasal 
mucous  membrane. 

In  old  people  the  tracts  are  sometimes  much  wasted.  The  im- 
lirment  of  the  sense  of  smell  in  them  is  often  caused  by  this. 

The  nerve  terminations  in  the  mucous  membrane  also  deteriorate 
in  function  through  longstanding  catarrh,  more  espocinlly  sj'philitic 
catUTh»  combined  'wiih  periostitis.  The  thickening  consequent  upoa 
'the  latter  seems  to  pinch  the  delic^ite  nerve  fibrils,  and  either  com- 
pletely and  permanently  destroys  their  ftmction,  or  leaves  them  in  an 
impaii'cd  condition.  If  not  totally  destroyed  by  this  mejins^  the  sens© 
of  smell  may  be  perverted  in  such  a  manner  that  odours  no  longer 
excite  the  normal  sensation.  To  this  condition  the  term  Parosmia 
is  applied.     It  is  occasionally  de]>oiident  upon  central  causes. 

Tuftrrruhtr  />t.sr'W  and  Pnimry  Lujnis  of  the  nasal  mucous  membrane 
are  somewhat  rare  affections.  It  has  been  asserted  that  lupus  of  the 
face  starts  in  the  mucous  membrane  of  the  nose.  The  septum  is  more 
liiihle  to  tubercular  disease  thmi  other  parts  of  the  boundary  wall. 

So-called  Adenoma  of  Nares — see  Eidarqed  TonsU. 


CHAPTER    XLVI 
LARYNX  AND  TRACHEA 


I.  FUNCTIONAL  DISEASES. 
HyPEILRSTHKSIA   AXl>   HyPi«STHESU. 

622.  TBXa6luilivciiC88  of  tho  laryngeal  mucous  membrane  varies  so 
much  in  different  individuuls  that  it  is  hanl  to  say  when  a  truly  mor1>id 
condition  has  l>Gen  reached.  In  undoubted  instances  of  hyperacs- 
thesia  tho  reflexes  are  mostly  aflbcted,  but  there  may  also  be  incrcaao4] 
sensibility  to  pain. 

In  h3rpaesthesia  the  seutfibility  of  the  laryngeal  mucosa,  even  in 
an  otherwise  hfalihy  [wrson,  may  be  fto  lowered  tis  to  allow  of  it4 
being  touched  all  over  without  reflex  njiasm.  A  state  of  complete 
anxsthesia  may  be  present  when  there  is  a  distinct  stnictural 
defect  in  the  nerve  centres,  such  ab  that  inducing  hemiaiiaesthcHia,  or 
in  periiihei'al  tninlcs.  More  or  less  anaesthesia  may  also  accompany. 
A  dtphlhrriiir  vuitor  juiraUjsU,  Loss  of  reflex  irritability  is  usually  an' 
early  and  often  a  very  evident  phenomenon  of  MUir  jatrali/sis ;  tactOe 
sensibility,  however,  remains  unaltered.  Gangrene  of  the  lung  is  com- 
paratively common  in  the  insane,  owing,  it  is  supjiosed,  to  diniiuishod 
ftetiftibility  of  the  larynx  allowing  particles  of  food  and  other  foreign 
natters  to  be  inhaled. 

A    condition   of    Paraesthesia   or    perverted    sensibility    may 
manifest  itself  in  hysterical  indivi^luals.     The  perverted  sensation  is 
olten  described  a«  like  that  of  a  ball  in  the  throat  (globus  hystericus),  i 
Tbo  sensation  commences  in  the  region  of  the  stomach,  ascends  to  the 
chflsti  and  becomes  fixed  tn  tho  throats 

SrAsai  OF  TUK  Larvnt.kal  Musclks. 
Thoee   muscles   which   close   the   glottis  •  are  ahnost  exclusively 
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affected.  The  Laryngismus  stridulus  of  children  is  one  of  the 
best  examples  of  lajyngeal  spasm.  Little,  however,  is  known  of  its 
pathology.  Rickety  children  are  predisposed  to  it;  the  left  recuiTcnt 
nerve  is  aometimea  compressed  by  enlarged  glands.  With  the  excep- 
tion embraced  in  the  latter  statement,  we  lack  any  suftlcient  explanation 
of  the  i>{msm.  It  may  be  of  reflex  origin,  but  such  has  not  as  yet  been 
demonstrated. 

Spaara  in  adults  is  rarer  than  in  children,  and  usually  is  of  hysteri- 
cal origin ;  it  may  be  a  symptom  of  cerebral  disease.  To  the 
category  of  hyatorical  aflections  also  belongs  the  condition  known  as 
hystericiti  ci'MJjh. 

Sp.'ism  of  the  larynx  may  sometimes  seriously  impede  phonation, 
or  render  it  impossible.  The  moment  the  individual  tiies  to  speak 
the  glottis  closes,  and  renders  articulate  sound  inipussible. 

It  must  not  be  concluded,  however,  that  in  id!  these  cases,  perhaps 
not  in  the  majority,  the  spaam  is  necessarily  bound  uj)  with  the  true 
rOords.  Aa  Wyllie  (No.  19,  xii.  1866,  p.  214)  has  demonstrated,  and 
I  Brunton  and  Cash  (No.  T),  xvii.  1883,  \\  363)  have  verified 
experimentally,  the  upper  larynx — the  false  vocal  cords  and  the 
ventricles  of  Morgagui — is  often  the  pirt  thrown  into  spasm.  These 
structures  close,  valve-like,  over  the  tnie  vocal  cords  which  possibly 
may  be  in  a  state  of  relaxation. 


Paralysis  of  thk  Muscles  of  the  Larynx, 

The  causes  of  motor  iwiralysis  of  the  laryngeal  mechanism  are  (1) 
central  neretms  UMofts  afftdiiuj  the  orujins  of  the  m^us  and  spinal-accessoiy 
M^rrtit;  (2)  pri'.<<nift'  oh  ilie,  trunk  of  Hie  nat/us,  or  upan  ih  branch(t»  to  the 
larynx  ;  (3)  disease  of  thfi  nene  trunks  ;  and  (4)  detjeneratum  of  Uu  latyn- 
geal  muscie^. 

(1)  The  chief  central  causes  of  pai-alysis  of  the  cords  are 
bulbar  paralysis,  progressive  muscular  atrophy,  multiple  sclerosis 
ftffecting  the  medulla,  and  occjvsionally  locomotor  ataxia.  In  these 
coses,  more  often  in  the  last,  there  is  an  actual  degeneration  of  the 
roots  of  the  nerves.     The  paralysis  may  also  bo  of  hysterical  origin. 

Aoconling  to  Gottstein  (No.  434,  p.  180},  the  following  grotipii  of  mnaclea  may 
be  sirected  :— 

{a)  Tbo  teiumrs  of  the  coitU  (chiefly  the  crico-thyroid,  supplied  by  the  $uperior 
Urynffeal). 

(A)  Tlie  moBcles  which  close  the  glottis  (the  Utenil  crico-arytenoidu  or  wldufttow; 
the  iiit«rarytonoid  or  traiiavene  oiuacle  ;  and  the  external  and  intcriut  thyro- 
arytouoida,  all  of  wliich  arc  innerrkted  by  the  rocurreiit  ni;rve). 

(c)  The  muBcles  which  open  tho  glottis  or  a1)ductor&  (the  posterior  crioo-nty- 
tenoida). 

(t£)  The  wliolu  of  the  musclca  supi)lied  by  the  recurrent  (all  the  iotriiiKio  xnusolea 
the  crico-th}Toid). 

(2)  The  commonest  instance  of  Laryngeal  palsy  due  to  compres- 
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sion  of  a  nerve  trunk  residu  from  anourism  of  the  arch  of  the 
aorta.  The  distended  aorta  presses  upon  the  left  recurrent  laryngeal 
M  it  winds  round  the  vcjwel,  and  as  a  consequence  the  vocal  coixl  on 
the  same  ddo  is  impaired  in  its  movement  or  rem;iins  motioulesi^.  The 
muscles  supplied  hy  the  nerve  may  eubscquently  degenerate  (BegMe). 

(3)  As  an  example  of  {mralysis  of  tho  organ  from  disease  of  the 
nenre  trunks,  that  which  follows  upon  diphihrria  is  porhajM  tho  most 
rcmArkablo  (»ec  Diphtheria). 

(4)  There  is  always  doubt  whether  wasting;  of  the  laryngeal 
muscles  has  been  primary  or  whether  it  ha.9  l»een  consequent  upou 
tho  inaction  caiLscd  by  some  nerve  distwliance. 

One  of  the  most  remarkftble  diaeuee  of  this  kind,  and  one  whose  }«thoIog>'  Is  u 
yel,  for  the  »bovp  roiison,  uot  i>erfe<'.tly  ole&r,  is  what  is  i»oi)uUrly  known  iu  vvteri- 
linry  |inu*tii:«!  u  roaring  in  horM-ti.  The  diUAm  is  iiiLlicAti'd  by  the  aninial  emitting 
a  prouliiU-ly  huiky  laryngeal  sound  on  vxcrtion.  Tlu'  Mouud  is  Uie  rcault  of  a  para- 
lysis of  the  ^  vocal  cord,  caused  by  a  warding  cbicHy  of  the  corresponding  posterior 
cricnurj't^rioid  mtiarle.  Tho  wasting  is  hrotight  about  by  fatty  degeneration  of  the 
muscle  ;  wbilo  the  eorresponding  recurrent  iiRrvii  i»  reported  as  being  nound.  The 
disease  is  distinctly  hereditary,  and  occurs  mostly  in  high-bred  stalliona. 

One  tlieory  of  it«  pathology  is  that  the  muscIoSf  for  nome  unknown  reason,  undergo 
a  primary  /'tiiy  datnution,  as  in  wasting  palsy.  Another  is  that  tlie  malady  is 
oansed  by  a  distended  aorta.  So  long  as  tlie  aniuial  is  at  nwt  the  aorta  is  relaxed 
and  the  roaring  ceases,  but  as  soon  as  it  exerts  Itself,  as  in  running,  the  recurrent 
nerve  is  pressed  upon  by  the  engorged  aorta,  and  a  paralysis  of  the  muscles  supplied 
by  thb  norro  resalta.  The  muscular  wasting,  in  this  view  of  tho  case,  is  held  to  be 
woondaiy  and  probably  owing  to  disow, 

Whooping-Couoh  (Pertusaia,  Tuasis  Convulaiva). 

Like  laryngismus  stridulus,  practically  Hi>e4ikinp,  nothing  is  known 
of  the  (Kithology  of  thjg  disoaso.     The  ordy  pathologiail  8ul>stnitum 
recorded   is  ebght  congestion  and   catarrh   of   the  larynge;t]  miicouA- 
membrano.     It  is  a  highly  iitfcotiou8  disease,  but  what  the  infectioaity^' 
deiK^nrls  upon  has  never  been  shovm.     Various  organisms  have  beeo 
clMcril>ed. 


11.  ORGANIC  DISEASES. 


AccTK  Catarrhal  Laryngitis. 


633.  Owing  to  tho  larynx  being  exposed  bo  freely  to  cxtraneouii] 
influences,  auch   aa  that  of  cold  air,  irritating  gases,  or  particid&t 
matter  in  the  form  of  dust^  caUrrh  of  its  mucous  membrane  ia  com- 
I»ratively  common. 

Tho  armt/>micjd  appearances  prosent^nl  on  laryngoacopic  examina- 
tioa  are  hyperii'mia  and  swelling,  together  with  increascHl  mucous 
Mcretioa     The  tnte  vocal  cords  do  not  usuAlly  participate  in  the 
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hyperaemia.  The  epithelium  occasionally  desmiamates  to  such  ati 
extent  that  smiill  erosions  are  left  on  the  mucosa ;  it  is  seldom,  how- 
ever, that  ilistinct  ulcers  are  to  be  seen.  Ha-morrhages  arc  unusual, 
owing  perhaps  to  the  rejidy  diatensibility  of  the  elastic  tissues  sur- 
rounding the  vessels.  The  swelling  of  the  nuicosii  is  due  to  hypor- 
semia,  combined  with  owlema  and  with  secretion  retained  in  the  mucous 
glands.  The  microscopic  appearances  are  very  much  those  of  catarrh 
of  mucous  memhranca  elsewhere  (sec  Bronchitis). 

When  the  disease  becomes  chrmiic  it  is  a  very  intractable  malady. 
The  vessels  api^ear  to  lapse  into  an  atonic  condition,  whereby  a  chronic 
congestion  is  occasioned,  and  this  leading  to  general  cedema  liringa 
about  a  disturbance  in  tho  function  of  the  m\i€0U3  glands.  A  more  or 
less  copious  viscid  secretion  is  conse<iuent]y  poured  out  from  them. 
In  certain  cases  it  is  allege^l  that  there  is  a  fibrous  thickening  of  the 
xauoosa.  The  disease  is  by  no  means  unfrequently  the  result  of  an 
misuflpected  pulmonary  or  laryngeal  tuberculosis. 

The  disease  tends  to  imj>ede  the  free  {wssage  of  air  through  the 
larynx,  to  prevent  tho  vocal  cords  coming  into  accurate  couUict,  and 
hence  to  induce  dyspnoea  and  hoarseness. 

The  unduly  great  sensitiveness  of  the  mucous  membrane  caused 
by  the  hypcneraJa  and  epithelial  desquamation  induces  paroxysms  of 
coughing. 

It  \s  a  remarkable  fact  that  even  although  phanation  may  be  ex- 
tremely husky,  the  sinking  voice  may  bo  quite  dear. 

(Edkma. 

The  mucous  and  submucous  tissues  in  and  around  tho  larynx  are 
BO  freely  distonsile,  and  tho  vascular  supply  is  so  abundant,  that  they 
are  prone  to  become  (I'dematous,  either  from  local  or  general  exciting 
fCAOses.  Those  tisj*ues  which  are  niost  lax  are,  of  course,  infiltrated 
'fiprt.  and  to  tho  greatest  extent.  Hence  the  base  of  the  epiglottis,  tho 
ary-cpiglottidcan  folds,  and  the  mucous  membrane  aroiuul  the  arytenoids 
suffer  mast,  while  tho  true  vociU  conls  are  not  much  aflected.  These 
j»irt8  become  swollen  and  thrown  into  tortuous  rugiu,  owing  to  their 
fibrous  ini-erspaces  being  infiltnited  with  dropsical  li-iuid. 

Causes. — In  general  dro|)sy,  more  particularly  that  resulting  from 
Bright's  disease  or  certain  fevers  such  aa  typhoid,  the  laryngeal  mucous 
membrane  may  become  cedematous,  and  the  swelling  increase  to  such 
degree  that  re-spiration  is  impeded.  The  swallowing  of  corrosives,  such 
JLS  mineral  acids  and  corrosive  sublimate,  the  presence  of  a  phlegmon 
in  the  neighbourhood,  or  the  pressure  of  a  tumour  upon  tho  returning 
venouB  channels,  are  all  fertile  sources  of  lar)^lgeal  cedema. 


Absciss. 
Circumscribed   suppuration    of   the   larynx   is   a    somewhat   rare 
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affectioa.      Its  chief  aeat  is  near  the  arytenoid  cartilages^  and  it  is 
located  in  the  submucouB  tissues. 


DlPHTHKRrA   AND   AlLIKD   AjTECTIONa 

624.  Definition  of  the  term  Diphtheria  (^^tOipa,  a  piece  of 
leather,  Brctonnoau). — A  disease  dit€  io  the  growth  of  the  diphthn-itie 
microphyte  U]xtn  a  mwoue  or  other  free  surface  ;  signalised  usualh/  btj  the 
presence  locally  of  a  false  membrane  and  by  great  eonslituiional  depression  ; 
procin/j  fr^ipifntitj  fatal ;  and  .tftntefiines  foUmtcd  by  periphend  paralysis. 

Definition  and  Derivation  of  the  term  "  Croup."— In  the 
Report  (Iniwn  tip  !>y  a  Committoo  of  the  London  Medico-Chinu'gical 
Society  (No.  34,  Ixii.  1870)  on  the  two  diseases  croup  and  diphtheria, 
croup  was  dctined  as  a  clifUcal  tt:^nii  mifuifyijifj  laryrigful  oltstnution  in 
children,  associated  mth  pyrexia,  which  vuiy  Iv  acciympitnifd  Ity  a  false  mem- 
brane or  not.  Opinion  differs  as  to  the  origin  of  the  term,  but  the 
genoml  tendency  is  to  imco  it  to  a  corruption  of  the  Saxon  word 
"roup,*'  applit*d  to  the  sound  emitted  by  chickens  when  HulTering  fi-oni 
the  Laryngeal  aflection  popidai'ly  known  as  *'the  pip."  It  is  therefore 
of  clinical  rather  than  of  Btnctly  pathological  significance  ;  it  has 
referonco  more  to  the  peculiar  sound  cmiittei:!  in  coughing  than  to 
the  anatomicid  lesion  giving  rise  to  that  sound.  It  is  cau.Hed  by 
swelling  of  the  vocal  conls  and  narrowing  of  the  glottis,  as  in  acute 
laryngitis. 

riicro  ftre  three  conditions  of  the  throat  and  larynx  which  fall  to 
l>o  considered  utider  the  present  heading.     They  are  all  acute  dii 
and  iiru  distinguished  as  follows  : — 

(1)  A  disease  in  which  the  tonsils  and  fauces  are  mostly  involved; 
in  which  the  surface  of  the  parts  is  infiaracd  and  is  stippled  with 
cnnly  white  or  ash-gray  points  or  patches;  in  which  there  is  an  alisiince 
of  anything  like  a  deep  slough  ;  which  iwually  disappeiirs  under  uppro- 
priiiie  tre;itmont,  and  which  nmy  simultaneously  affect  several  members 
of  a  household. 

(2)  A  disease  in  which  the  Luynx  and  trachea  are  specially  inr, 
volved  ;  which  may  be  associated  with  grave  constitutional  disturban 
which    locally    is   characterised   by  hyperemia  and  swelling  of   th 
mucous  monibrano,  with,  in  most  cases,  the  presence  of  a  fiilse  mem- 
bmne ;    and    which,  in   a   large   proportion   of    instances,  is   highly 
contfigious. 

(3)  A  distinctly  ulcerative  or  gangrenous  dise^isc,  having  its  chief 
Mat  on  the  tonsils,  fauces,  and  nares ;  which,  as  a  nde,  is  not 
aocompanJed  by  a  false  membrane ;  whose  course  is  complicated  by 
toxic  symptoms ;  which  is  eminently  contagious ;  and  which  proves 
fatal  not  usually  by  obstructing  the  respiratory  vi*tr,  but  l>y  its 
poiMmous  effects  upon  the  system. 

To  the  first  of  those  the  term  '*  Angina  lacunaris  sive 
foUicularis "  was  formerly  applied ;  to  the  second  that  of  "Acute 
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Membranous  Laryngitis "  ;  and  the  third  is  wb.it  was  called 
Malignant  Sore-throat  Considered  in  detail,  their  character- 
ic8  are  very  much  as  now  to  be  described : — 

(1)  Aixgina  lacimwis  sire  foiHcHlaris, 

The  disease  commences  with  redness  of  the  tonsils  and  the  de- 
position of  aphthoiis-liko  points  or  [>atchea  upon  the  red  basis.  The 
aphthous-lookiiig  ptUchos  are  at  first  curdy  white,  and  consist  mainly 
of  shed  epitheliun>,  but  later  on  thoy  become  conHuent  and  assume  a 
faintly  ash-gray  tint  The  whole  of  a  tonsil  may  be  covered  by  such 
an  ash-gray  pellicle,  the  condition  giving  rise  to  a!i  appearance  that 
resembles  the  initiatory  stage  of  a  malignant  sore-throjit 

It  cannot  be  denied  that  many  instiiticea  of  the  affection  are  con- 
tagious. They  arise  under  circumstances  of  bad  hygienic  surroundings, 
and  one  after  another  of  a  household  becomes  atfected.  Under  appro- 
priate treatment  however,  the  disease  usually  vanishes  as  by  a  charm, 
but  it  occasionally  hapi>en8  that  while  the  majority  of  an  aflPectod 
bousehold  escape  with  a  mere  angina,  one  or  more  of  the  members  of 
the  suimo  household  suiter  from  a,  malady  indistinguishable  from 
diphtheria,  and  may  die  from  it.  It  would  thus  seem  that  there  is 
[Bomo  conntxtion  between  more  tonsillar  angina  and  the  diaease  which 
18  known  at  the  present  day  as  diphtheria. 

PrMukel  (Xo.  43,  xxiii.  1886,  p.  264)  regards  aaginA   lacnnaru  u  infootioua. 

le  Gnds  tlmt  there  nro  three  kinds  of  coccus  ia  the  secretion,  nuniely,  ataphylo- 

«oocus  pyo^nes  aiirnan  and  alhuji,   and  a  fitAi>hylM'occuH  which  does  not  litiiiefy 

gplatiue.     All  thrt-u,  however,  inhabit  tho  tiound  pharynx,     Angina,  he  holds,  ianot 

identical  with  diplitheria,  although  it  bears  cort&in  jwintB  ot  reaemblaneo.     Many 

Lnces  of  di{>htheriaf  however,  contmence  aa  angina  laounaris. 

(2)  Aeule  Membranous  LanjngUii^ 

Anatomical  Description. — The  mucous  membrane  of  the  larynx 
b  red,  swollen,  and  wdemiitons,  and  the  rima  glottidis  is  accordingly 
.constricted.  The  false  membnme  is  usually  confined  to  tho  lar3Tix 
'^itself,  but  at  other  times  may  extend  down  the  trachea  for  some 
distance,  or  may  even  be  present  in  tho  largo  and  middle-sized  bronchi. 
It  does  not  tend  to  spread  upwards,  can  be  easily  stripped  oft*  and 
leaves  a  smooth  and  apparently  unbroken  surface. 

Emmined  micrmcoj[nwUy,  the  membrane  is  seen  to  consist  of  laminated 
fibrin  vrilh.  numerous  ill-delined  and  partially  disintegrated  BnuiU  round 
cells  within  it,  and  often,  at  |iarts,  etlusions  of  coloured  blood-cur- 
ipuscloa.     Unlike   the  similar  eftusion   of  pleurisy,  the  fibrin   seldom 

imes  the  character  of  a  network.  Where  tho  membrane  has 
LDod  a  firm  hold  of  the  surface,  the  epithelium  will  be  found  to  have 
'tially  or  completely  desquamated.      At  such  a  part  the  fibrous 
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tissue  of  the  mucosa  and  tlie  membrane  appear  to  be  contiuuoua.  lu 
other  parts,  however,  the  epithelium  is  preserved. 

In  cases  which  arc  diphtheritic  (see  p.  22)  the  surface  of  the  false 
inomljpanc  will  l»e  found  coat^l  viith  a  dense  hiycr  of  the  bacillus 
diphtheriip,  while  lying  dee|)er  are  groui»s  of  cocci  of  different  kinds. 

The  mucosii  is  densely  infiltrated  with  a  Bmall-coU  deposit;  its 
lymph-vesseU  seem  to  have  suffered  more  distension  than  even  the 
blooil-vcsaela.  The  epithelium  of  the  mucous  glands  is  extremely 
cloudy,  and  the  nuclei  of  individual  cells  are  hidilen.  The  smiiU-ccIl 
deposit  in  many  parts  has  extended  into  the  septa  uf  the«e  glands. 

The  false  membrane  tends  to  desijuamate.  On  alt  mucous  surfaces 
the  same  thing  hapj>en8  ;  while  in  a  pleurisy,  a  pericarditis,  or  a  \*er\- 
tonitis,  it  tends  Uy  become  more  and  more  adherent.  The  separation 
seems  to  be  caused  by  the  mucous  glands  j>oiu'ing  out  their  secretion 
below  the  membrane,  and  thus  bringing  about  a  dissolution  of  it« 
attachments. 


(3)  Mnliguixni  St/re-throai,^ 

Vital  Phenomena. — The  appearances  during  life  arc  briefly 
thing  like  the  following :  The  indiWdual  is  seized  with  sore-throat, 
Bometimes  accompanied  by  tonsillar  abscess.  The  abscess  burstft, 
or,  if  the  attack  is  luicomplicated  by  such  an  occurrence,  it  is 
noticed,  on  examining  the  fauces  and  tonsils  a  day  or  two  after  the 
onset  of  the  attack,  that  they  present  a  deep  red  inflamed  appearance, 
which  probably  extends  to  the  soft  jKdate  and  back  of  the  phar3^x. 
Lying  on  the  affected  parts  is  a  gniyi6h-coloure<l  pellicle,  which  if 
eGra|»e<l  off  leavers  a  bleeding  surface.  In  jwirts,  distinct  abrasions 
may  be  noticeti,  j>articularly  on  the  totisils,  ha\nng  an  ash-gray  coloiu* 
and  a  somewhat  ragged  sloughy  aspect.  Portions  of  the  })clliclc  on 
the  surface  are  cast  off  from  time  to  time  nath  the  ex]>ectomtion.  The 
breath  is  very  offensive ;  there  may  1>e  a  glairy  discharge  from  the 
nares  ;  and  the  constitutional  depression  is  grciit  The  urine  is  scanty, 
and  for  a  day  or  two  i»rior  to  death  is  almost  suppressed.  It  usually 
contains  a  considerable  ijuiuitity  of  albiuuin,  and  casts  of  all  kinds. 
The  individual  most  likely  is  quite  unable  to  swallow,  and  the 
breathing  is  occasionally  impelled.  Death  is  often  preceded  by 
delirium  and  coma. 

Post-mortem  Appearances. — The  body  may  be  (edematous  at 
parts,  but  usually  there  is  nothing  indicative  of  the  disease  in  the 
external  appearances.  The  extent  to  which  the  throat  ia  affected 
varies.  By  no  me^ina  unfrcqucntly,  in  those  cases  which  prove  fatal, 
the  larynx,  a-s  well  as  the  fauces,  is  involved.  In  fact  the  tonsils, 
soft  palate,  back  of  the  tongue,  pharynx,  upper  part  of  the 
cesophagus,  larynx,  and  trachea,  may  possibly  bo  the  seat  of  a 

'   lu  tl*Mciil>iu^  Unit  iliM-;u«  the  aiiUior  liu  tAken  u  liiR  ^Ide  an  actual  cuu«  wltiirh 
Utely  cun«  under  hi«  notin  In  iht  p«noii  of  •  fann  labourer. 


CHAP.  XLvi     DIPHTHERIA  AND  ALLIED  AFFECTIONS 


13 


characteristic  lesion.  Thoy  uro  more  or  less  covered  by  an  ash-gray 
^Uiodar  deposit^  which  is  soft,  and  on  this  account  cannot  be  removed 
»s  a  continuous  membiune ;  while  here  and  there  are  distinct  sloughs 
of  the  miiooaa. 

The  sloughing  may  have  in  great  part  destroyed  the  tonsils  and 
ai*ch  of  the  fauces. 

Microscopically  eyamined^  the  affected  jmrts  are  seen  to  be  densely 
infiltrated  with  inflammatory  effusion,  and  on  the  sloughy  exterior 
are  masses  of  micro-organisms. 

The  lung's  often  show  numerous  ha'morrhagic  efi'usions.  The 
blood  is  [toured  into  the  air-passages  and  ai^piruted  towards  the  peri- 
phery of  the  organ.  La'fHer  (No.  44,  ii.  18S4,  p.  443)  draws  atten- 
tion to  these  haeraorrhages,  and  says  that  they  do  not  contain  bacteria, 
'«  statoment  that  the  author  has  been  able  to  confirm.  Pmictiform 
IwBmorrhages  into  the  various  serous  membranes  are  also  not  uncommon. 

The  heart  is  not  usually  the  seat  of  disease.  In  eleven  cases 
of  diphtheria,  examined  by  Oertcl  (No.  429,  p.  CO),  dying  during  the 
acme  of  the  disease,  nothing  in  the  way  of  cardiac  lesion,  if  puncti- 
form  pericnidial  haemorrhage  be  excepted,  was  discovered. 

The  kidneys  in  severe  cases  are  seldom  healthy.  They  iisiuilly 
present  evidence  of  incipient  catjirrhal  inflammation,  charact<?rised  by 
congestion  of  the  medulla,  with  pallor,  enlargomeiit,  and  slight  speck- 
ling of  the  cortex.  Punctiform  extravasations  may  also  be  detected 
Upon  the  mucous  membrane  of  the  bladder. 

The  solitary  follicles  of  the  ileum  and  possibly  the  Peyer's 
patches  may  be  erdarged,  with  deep  congestion  of  the  surrounding 
mucos'i.  Not  only  are  such  lesions  to  be  found  in  the  intestine,  but 
the  Stomach  may  also  show  a  surface  exactly  like  that  of  the  fauces. 
It8  miicoua  membrane  is  in  a  rugose  condition,  deeply  congested,  and 
marked  ^^^th  |mtches  of  submucous  blood  extravasation.  At  several 
■{Kjts  there  are  distinct  ash-gray  sloughs.  They  are  located  on  the 
summits  of  the  ruga),  and  closely  resemble  the  idcerative  patches 
■een  on  the  large  intestine  in  the  commencement  of  tropical  dysentery. 


Older  Vkws  on  the  Suhjed  of  Diphtheria, 


The  relationship  of  the  three  discMised  conditions  just  described  has 
at  all  times  provetl  a  stumbling-block  in  pathology.  Mere  everyday 
clinical  experience  has  proved  singularly  incompetent  as  a  means 
of  differentiation  between  them,  for  while  in  a  large  proportion  of 
cases  the  tndy  dijihtheritic  nature  of  the  malady  is  eiisiiy  enough 
recognised,  in  others  there  is  room  for  doubt  under  which  category, 
diphtheria  or  a  more  local  inflammation,  the  disease  is  to  be  ranked. 
Many  cases  of  membranous  laryngitis  in  children  do  not  appear  to 
bo  contagious,  while,  again,  there  are  others  in  which  the  lesion  is 
bard  to  distinguish  from  that  of  the  foregoing  and  which  are  highly 
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contogioiiA.  The  latter  fire  aiRO  accompanied  hy  the  constitutional 
depression,  deliritmij  and  so  on,  indicative  of  toxic  almorption.  Such 
cases  often  follow  in  the  tiiiin  of  an  attack  of  scarlet  fever ;  and 
many  outbreaks  of  the  difleaHO  have  shon*n  epidemic  characters.  They 
have  Uoen  regarded  clinically  as  something  between  a  mere  non- 
contagious laryngitis  and  a  diphtheria,  a  sort  of  tfrtium  quid^  and  to 
them  the  term  diphtheritic  croup  has  accordingly  been  applied. 

Bretonneau's  Views— Hrelonneau  (No.  427)  described  diph- 
theria as  a  disease  locatc<l  either  in  the  mouth,  fauces,  larynx,  or  it 
might  l>e  on  the  skin  after  the  application  of  a  blister.  The  presence 
of  a  poLlicuhir  mumbrajiu  ho  held  to  be  easential  to  its  ideittidcatioo. 


<•> 


TWt  Sfl4.— DtPaTeuiTic  SLOcon  or  TomuL(x90ODiiLiiB.) 

InBUratlDg  mMhei  of  ilon^b ;  (&}  tli«  doughy  lUtiataDoe  of 
(<)  oC  flobulM  (Oamlo  kM  and  Funnta'  SoL) 


He  included  under  this  title  many  cases  which  at  the  prosont  day 
would  he  designatetl  mere  membranous  laryngitis  ;  white  he  excluded 
from  this  grouping  what  he  termed  "gangrenous  sore-throat"  or 
"gangrene  of  the  fauces,"  the  very  chiss  of  cases  to  which  m( 
patbologistA  at  the  present  day  hold  the  term  maiigmmi  diphtheria  to' 
be  most  appliniblo. 

Other  Views. — It  was  formerly  considered  that  the  two  diseaflcs 
could  be  di«Tinguishod  by  their  locality,  simple  Uryngitis  affecting  the 
Urynx  and  parts  below,  while  iliphthoria  was  confined  to  the  fauces, 
tonsilSf  and  their  neighliourhood.  Such  a  delimitation  of  the  two 
Hinwnfin  oaimot  be  entertained  at  the  present  day. 
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It  has  often  been  held  that  in  non-diphtheritic  laryngitis  a  false 
membrane  forms  on  the  surface,  that  this  does  not  become  destroyed, 
but  that,  in  course  of  time,  it  loses  its  attachment  to  the  luiderlying 
part^  and  is  expectorated.  In  diphtheria,  on  the  contrary,  the  exudjite 
is  said  to  be  poured  out  not  only  on  the  surface,  but  likewise  into 
the  interstices  of  the  tissue,  and  instead  of  being  removed  by  detach- 
ment becomes  disintegrated  in  the  form  of  a  slough  along  with  the 
tissues  involved. 

The  surface  of  this  slough,  and  sometimes  the  underlying  tissues  for 
some  <Iistanc6  around,  are  found  to  be  infiltrated  with  vegetable 
microbes,  chiefly  of  the  micrococcus  type,  and  the  supposition  natiu-ally 
gained  ground  that  these  conferred  upon  the  disease  its  admitted 
conta^otiity. 

The  teiin  "  diphtheritic  "  in  the  above  sense  was  not  applied  ex- 
clusively to  a  morbi<i  condition  of  the  fauces,  but  also,  in  a  wider 
acceptation,  to  such  surfaces  as  those  of  the  puorpero-pya?mic  uterus 
or  a  wound  atfected  with  sloughing  phagedena. 

Duncan  (No.  19,  viii.  1863-68,  p.  312)  drew  attention  to  the  diphtheriHc 
condition  which  is  liable  to  seizv  upon  the  proeidout  uterus,  and  alluged  tliat  it  was 
aot  uncoininon.  Ho  described  a  diatiuct  uiomhrano  on  the  diphtheritic  patches  with 
degrves  of  tenacity  varying  at  dilTcrcnt  times,  aud  a&flcrt«d  that  tlie  diphtheritic 
patch  may  degenerate  into  an  nicer. 

W«igrrt  (No.  13,  Ixxii.  1878,  p.  218)  attempted  to  define  cronp  and  diphtheria  in 
100  with  the  depth  of  tissue  whidi  lias  neoroae<L     Tlius  a  urouftous  surface 

rignaliacd  as  ouo  covered  by  a  false  membrane,  fVom  which  the  epithelium  haa 
liere  mnl  thore  Iwen  Bh«l,  and  from  whirh  the  false  membrane  L*aii  be  reariily  detached. 
lo  trur  Jiphthcritis  there  is  de-stnictiou  of  the  deep  tissues,  and  conversion  of  them 
into  a  tibrin-liko  m&sa,  a  coagulativu  ueorosis.  The  uucli^i  of  the  aflfected  tissues  may 
be  unreco^isable,  but  the  tissue  intersjiaces  ore  inliltrated  with  wandrring  cells.  In 
yet  a  third  form,  vhich  he  designated  pscudo-<liphtheritis,  tliere  is  a  false  membrane, 
but  this  is  so  adherent  to  the  undorlyHiix  [tarts  that  it  cannot  be  removed, 

la  all  three  forms  of  disease  micrococci  are  present,  and  he  thought  (|>.  241)  that 
possibly  all  might  lie  due  to  the  Bamo  virus  exerting  its  influence  sui»erficially  or 
deeply  according  to  circumstances.  Diphtlicritis  would  result  when  not  only  the 
epithelium  but  the  more  reaistent  underlying  connective  tissue  was  destroyed  by  it. 

Diagnostic  Value  of  a  False  Membrane.— This  has  long  been 
a  qu/^io  rej'at<i.  When,  however,  we  consider  that  such  false  membranea 
are  more  fibrinous  exudates,  and  that  they  accompany  acute  intlamnm- 
tions  from  a  multitude  of  causes  in  other  psirts  of  the  botly,  the 
uiitrustworthiness  of  relying  upon  thiff  as  a  means  of  diagnosis  ^vill  be 
apparenU 

For  even  although,  as  Roux  and  Yorsin  have  shown,  one  of  the 
characteristic  features  of  inoculating  the  diphtheria  micro{>hyte  upon 
a  mucous  surface  is  the  calling  forth  of  a  false  membrane  over  the 
eeat  of  introduction,  yet  they  admit  (No.  423,  iv.  ItfOO,  p.  396),  and 
quote  cases  in  support  of  the  view,  that  several  organisms  besides  the 
diphtheritic  bacillus  possess  this  property. 
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Tfw  Diphihcritic  MierophyU^ 

It  would  be  impoeaiblo  in  tbo  apace  at  command  to  give  anything 
like  a  compreheusive  survey  of  the  earlier  researches  rclnting  to  the 
micro-organisms  foiuid  in  diphtheritic  parts,  so  bulky  is  the  literature 
on  the  subject.' 

Laycock  (No.  185,  1858,  L  p.  547),  according  to  Loefller,  was  the 
first  to  hint  that  thu  diiifiMise  \yw&  raused  by  a  vegetable  parasitt;.  Ho 
«upi>osed  it  was  iht-  oidium  albicans.  Hillier  (No.  185,  1859,  i,  j*. 
107)  founil  the  leptothrix  buccalis  in  tho  pseudo-membrane.  Later 
researches  went  on  to  show  that  the  organisms  met  with  were  uf  the 
character  of  micrococci,  that  they  accumulated  mostly  on  the  surface  of 
the  affected  part,  hut  that  they  also  tended  to  ponetrato  deeper. 

Coming  to  maro  recent  times,  we  find  that  inimerous  efforts  have 
been  made  to  isolate  the  various  |mrasitical  fungi  found  on  diphtheritic 
surfaces,  and  if  [>ossible  to  stigmatise  a  particukr  organism  v«*ith 
possessing  the  power  of  reproducing  the  malady  on  inoculation  in 
animals. 

As  might  Ik*  expected  from  the  expose<l  position  of  the  parte  im- 
plicated in  diphtheria,  numerous  organisms  may  alight  and  fructify  on 
the  sloughy  or  membranous  surfaces,  which  have  no  special  liearing 
upon  the  disease.  La*ffler  (No.  44,  ii.  1884,  p.  449)  and  Fraenkcl 
(No.  43,  xxiii.  1886,  p.  2G4)  have  isolatcii  the  ordinary  microphj-tes 
of  suppuration,  such  as  Staphylococcus  pyogenes  aureus  and 
albus,  and  a  StreptOCOCCUS  which  appears  to  be  identical  with 
ltosenha<:h'3  streptococcus  pyogenes,  from  the  surfaces  affected  with 
diphtheria,  angina  lacunaris,  an<l  croup.  These^  however,  cannot  Iw 
regarded  as  spcciha 

What  is  now  reganled  as  the  undoubted  organism  of  diphtheria 
^nu  fii^t  detected  by  Klebs  (No.  104,  iv.  1875,  pj*.  107,  207)  l^ing 
on  diphtheritic  surfaces.  It  was  subseipiently  isolatwl  by  La-ffler 
(No.  44,  ii.  1884,  p.  449)  j  and  it«  pro|)ertie«  have  lately  l>een  the 
subject  of  e.Khaustivo  inquiry  at  the  hands  of  Roux  and  Versin  (see 
Bibliography). 

Characteristics  of  Bacillus  Diphtherial —The  organism  in 
question  is  a  small  ro<l  of  nearly  the  same  length  as  a  tubercle  bacillus 
but  thicker.  When  staineil,  the  extremities  take  on  the  colour  better 
than  the  middle  piu-t  of  the  rod.  In  the  interior  are  certain  darkly- 
oolourtnl  grains  which  give  rise  to  the  impression  of  its  containing 
BpofM.  The  organism  can  bo  readily  detected  in  situ  by  Gram's 
method  of  decoloration.  A  fresh  preparation  may  be  examined  to 
sdvantsge  in  a  mixture  of  equal  parts  aqueous  solution,  dahlia- violet, 
and  methylgrocDi  with  enough  water  added  to  produce  a  clear,  but  not 
too  deep,  blue. 

The  or^uiism  is  found  in  greatest  abundance  upon  the  superficial 

'  For  H  •xreUest  tynopsU  of  tUf  literature  tha  render  U  referred  to  Lwf!ler*s  article 
to  Ibe  MiUMeilHrngtH  a.  tL  iMuerliehm  OemnulMeUMaMts,  rot  U.  1884. 
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layers  of  diphtheritic  false  membrane,  where,  after  staining,  it  may  be 
seen  in  the  form  of  almost  a  pure  culture.  The  deposits  lie  quite 
superticially  ami  are  separated  from  the  epithelium  of  the  mucosa  by 
a  layer  of  fibrin  and  loucocytes  (Roux  and  Versin,  No.  423,  ii.  1888, 
p.  631  ;  and  RulTer,  No.  6,  ii.  1890,  p.  202),  a  matter  of  considerable 
moment  from  a  remedial  point  of  view.  Like  the  organism  of  tetanua 
it  Boems  to  be  peculiar  in  growing  merely  locally  ;  it  u  not  found 
either  in  the  blomi  or  tissues,  llio  barilli  on  the  surface  of  the 
membrane  are  particularly  abundant  in  highly  contagious  cases.  The 
membrane  also  oft<.'n  contains  other  microbes,  such  as  cocci  in  chains  or 
heaps.     The  bacilli,  however,  are  alone  charact<*ristic. 

Out  of  eighty  children  admiite<l  into  a  ili|>htheria  ward.  Roux  and 
Yerain  (No.  423,  iv.  1890,  p.  392)  found  the  organism  present  in  the 
mouth  and  throat  in  sixty-one  instances. 

The  organism  will  grow  upon  several  media,  but  most  favourably 
upon  stiffened  blood-senim  of  the  ox,  sheep,  or  horse,  to  which  a 
little  jioptone  has  b<>cn  added.  Upon  this  Itasis  an  abundant  growth 
is  visibl«  within  twenty-four  hours.  The  temperature  which  is  most 
favourable  is  33°  to  35"*  C. 

From  cultures,  iind  more  especially  when  it  is  coloured  with  methy- 
lene blue,  the  bacillus  seems  a  little  smaller  than  when  grown  on  \iA 
imtural  habitat.  It  is  immobile,  ^^^hen  grown  on  veal  bouillon  (one 
part  meat  to  two  [Kirts  water),  which  is  reiMlon.'d  slightly  :dkaline,  the 
bouillon  1.>ecomes  acid  in  a  few  days.  AVhen  sown  r>n  a  liquid  mc<lium 
such  as  this,  the  organism  adheres  in  little  masses  which  become 
attached  to  the  sido  of  the  vessel.  It  grows  bo,Ht  whore  the  admission 
of  air  is  free,  and  hence  the  pharynx  and  larynx  are  specially  favour- 
able sites  for  its  development.  If  the  medium  in  which  the  organism 
is  growing  becomes  acid  it  seems  to  lose  its  vindcnce.  This  acidity 
becomes  sijon  manifest  in  l)ouiUon,  to  which  glycerine  has  been  added, 
anil  hence,  grown  in  this,  it  is  rapidly  deprived  of  its  poisonous 
characters.  The  same  holds  gcKxl  of  serum,  to  which  glycerine  has 
been  added  ;  when  a  culture  in  1>ouillon  is  hermetically  sealed,  it  may 
bo  rcuine*!  in  its  active  linng  state  for  a  period  of  six  months  (Koux 
and  Yrrsin,  No.  423,  ii.  1888,  p.  633).  In  old  cultiues  the  organism 
almost  always  loses  its  |>oW6r  of  staining. 

Its  Detection. — The  Uicillus  can  be  readily  separated  from  con- 
taminating organisms,  owing  to  its  colonies  developing  quicker  on 
blood-serum.  Roux  and  Yorsin,  for  diagnostic  purposes,  recommond 
placing  a  small  fragment  of  false  membrane  iu  a  stiffened  blood-serum 
test^tabo.  The  membrane  is  pressed  out  on  the  siu-face  of  the  serum 
by  means  of.  a  phuinum  wire  Hiittoned  at  the  end.  The  wire  is  then 
nibl>ed  over  the  surfjice  of  sevenil  simibir  tubes  in  succession,  and  the 
surface  of  the  inmlidm  scored  with  it^  The  tu)>es  are  kept  at  a 
temiHsnituro  of  33'  C.  Within  twenty-four  hours  the  diphtheria 
eolouios  show  themselves.  They  form  small  round  palo  gray  spots 
whose  centre  is  more  opaque  than  the  periphery.      They  rapidly 


Fio.  499. — Bacillus  op  Diphtheria.  Surface-culture  on  peptone- 
ugar-glycerine.  The  growth  appears  in  the  form  of  small  round  grayish- 
coloured  colonies  which,  as  they  increase  in  size,  approach  each  other 
but  do  not  coalesce  into  a  homogeneous  mass.     (See  page  18.) 

Fio.  500. — Pneumobacillus  op  Fbibdlander  Surface -culture 
on  peptone-gelatine.  An  almost  colourless  mass  with  thick  indented 
margins.     (See  page  106.) 

Fio.  501. — Bacillcs  op  Tubkrclk.  Recent  surface-culture  on 
peptone-agar-glycerine.  The  colonies  as  yet  are  in  great  part  separate. 
In  places  they  are  beginning  to  run  together. 

Fio.  502. — Bacillus  of  Tubercle.  Old  surface-culture  on  peptone- 
agar-glycerine.  The  isolated  colonies  seen  in  Fig.  501  have  coalesced 
into  a  corrugated  mass,  having  a  honeycomb- like  appearance  in  the 
oldest  parts. 
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cxymnd  into  patches  and  grow  so  energetically  that  they  outstrip  the 
other  organisms  associated  with  them.  When  the  colonies  are  recog- 
nised they  are  transferred  by  means  of  the  platinum  wire  to  fresh 
tuhes.  They  grow  more  slowly  on  nutritive  gt^lose  than  on  blood- 
sernra,  but  assume  a  very  characterisLie  iisjteut. 

Its  Inoculability. — Most  animals  can  be  iiioculated  with  the 
diphtheria  liacillua ;  the  pigeon,  rabbit,  guinea-pig,  sheep,  and  dog  are 
»11  highly  susceptible. 

Klein  (No.  161,  1889,  p.  168)  asserts  that  he  has  conferred  the 
disease  upon  the  cow  by  subcutaneoiia  injection  of  the  bacillus 
diphtherire.  Vesicles  appeared  on  the  teats,  which  shortly  after  they 
had  shown  themselves  formed  a  black  crnst  The  milk  contained 
the  diphtheria  bacillus.  Scrapings  taken  from  the  crujitions  com- 
municateil  the  disease  to  calves.  He  also  alleges  that  a  series  of  cats 
died  from  accidentally  consuming  the  milk  of  the  afrecte<1  animals. 

All  that  is  necessary  to  confer  the  disejise  is  to  scratch  a  mucous 
surface,  say  of  the  fauces,  and  to  rub  on  some  of  the  bacillus  with  an 
inoculating  wire. 

A  characteristic  fake  membrane  shows  itself  at  the  point  of  inocu- 
lation. The  org:mism  acts  more  often  fatally  when  applied  thus  upon 
a  free  surface  than  when  injected  subcutiineously.  When  introduced 
in  the  latter  manner  it  frequently  does  not  kill  the  animal,  but  merely 
induces  a  local  necrosis  of  tissue  (Lojfflcr).  A  culture,  however,  may 
fbo  obtained  of  such  virulence  that  it  proves  rapidly  deadly  to  rabbits 
tnd  pigeons.  By  injecting  a  cubic  centimrtrc  of  a  thirteenth  culture 
subcutineously,  Koux  and  Yersin  (No.  423,  ii.  1888,  p.  634)  occasioned 
the  ileath  of  these  animals  in  less  than  sixty  hours.  They  succumb 
even  with  doses  less  than  half  the  al>ove  quantity.  The  characteristic 
pust'fftorUm  appearances  when  the  poison  is  thus  introduced  are  oedema 
at  the  point  of  inoculation,  a  general  dilatation  of  the  blood-vessels, 
congestion  of  the  intestine  and  kidneys,  and  a  fatty  condition  of  the 
liver.  The  arumal  may  be  deeply  jaundiced.  In  the  guiiioa-pig  there 
almost  always  redness  of  the  supnirenal  capsules  with  effusion  into 
the  pleural  cavitias.  The  organism  may  germinate  at  the  point  of  its 
introduction,  but  as  the  acute  symptoms  decline  it  vanishes.  As  in 
kD,  it  is  not  found  in  the  blood  nor  in  the  tissues  and  org;in8.  AVhcn 
^death  does  not  immediately  follow,  a  paresis  or  paralysis  comes  on 
umilar  to  that  seen  in  the  natural  disease.  It  chiefly  affects  the  hind 
extremities. 

The  Poison  elaborated  by  it — The  same  lethal  or  piralytic 
effects  can  be  elicited  by  injecting  a  culture  passed  through  a  porcelain 
filter.  The  false  membrane,  however,  in  this  case  fails.  The  smaller 
the  dose  the  more  protracted  the  disease,  and  the  great^3r  the  likeli- 
hootl  of  jiaralysis  ensuing.  One-tifth  of  a  cubic  centimrtro  of  the 
filtered  liquid  has  proved  sufficient  to  kill  a  guinea-pig  within  thirty 
hours.     Intra-venous  injections  of  a  cultui'c  as  a  rtde  prove  fatal,  and, 

in  the  case  where  the  |K>ison  is  introduced  subcutaneously,  those 


90 


LAnVNX  AND  TRACHEA 


PAM  IV 


animala  that  do  not  immediatoly  perish  suffer  from  paralysis.  In  the 
rabbit  the  paralysis  is  rarely  recovered  from.  It  m^y  still  bo  present 
two  months  after  the  animal  has  snffcred  from  the  primary  disi^ase. 

The  watery  extract  of  the  spleen  of  a  child  dead  from  diphtheria, 
when  passed  through  porcelain  utul  injected  into  nnimuls,  fx-casion^ 
the  same  symptoms  as  the  liquid  derived  from  an  artificial  culture. 

There  must  therefore  be  something  contained  in  the  filtrate  derived 
from  pure  cultures  of  the  organism,  and  from  the  organs  of  individuals 
who  have  died  from  the  disease,  which  acts  aa  a  violent  and  sj^ccific 
poison  when  introduced  into  the  body  of  a  fresh  host*  It  must  l>c  a 
very  peculiar  toxic  agents  for  not  only  does  it  bnng  aWit  a  lethal 
re«ult  in  large  dosea.  but  when  the  fatal  issue  is  warded  off  for  a  time, 
%  paralysis  follows  of  the  same  type  as  that  which  characterisee  the 
pAralysifi  of  diphtheria  naturally  acquircil.  The  access  of  air  is  favour- 
able to  its  formation ;  when  separated,  however,  from  the  organi.sm 
which  secretes  it,  both  air  and  isolation  soon  destroy  its  efficacy.  Kept 
secluded  from  the  light  in  air-tight  flasks,  it  is  as  active  aft«r  five 
months  as  it  was  originally.  Evaftoratcd  on  sulphuric  acid,  there  is  a 
residue  left  which,  w^hcn  dissolved  in  a  small  particle  of  water,  is  very 
{)oisi)nous.  A  high  toiupomture  readily  destroys  its  efficacy,  so  that  a 
tiltcrwl  lii]nid  which  kills  guinea-pigs  when  injected  under  the  skin  in 
the  iloi^e  of  {  c.r.  fails  to  cause  the  same  rosidt  in  a  dose  of  1  cc 
whoM  previously  hcjited  for  two  hours  at  a  temfHTnture  of  68'^  C. ; 
it  calls  forth  an  oedema,  however,  at  the  point  of  injection  and  kills 
sm&ll  birds  easily.  The  same  liquid  earned  to  a  temperat-ure  of 
100°  C.  can  be  injected  into  the  veins  of  the  rabbit  in  a  doso  of 
30  cc  without  inducing  an  immediat-oly  harmful  effect ;  while  \  cc 
in  itji  pristine  condition  proves  rapidly  fatal  to  those  animals  when 
injected  rithf'r  under  the  skin  or  into  iho  veins. 

Separation  of  the  Poisonous  Products. — 8.  Martin  (No.  6, 
1892,  i.  p.  Hl*2)  gives  the  following  instructions  for  obtaining  the 
pitbstances  in  a  pure  st^ite  from  the  tissues  or  from  a  culture  of  the 
diphtheritic  microphyte : — 

When  cotitAUied  in  a  culture  the  liquid  must  first  bo  freed  from  Um 
Imcilli.  Iti  the  case  of  the  tissues,  the  spleen  and  other  organs  are 
finely  minced  and  placed  in  rectified  spirit ;  the  blood  is  also  placinl 
in  rentiflcd  spirit-,  and  the  mixtui'es  are  allowed  to  stand  until  all  the 
ordiniiry  proteids  ore  coagulated.  They  are  then  filtered  and  the 
refliduo  is  cxtnu^ted  with  cold  distilled  water  luitil  nothing  more  dk- 
sotves.  All  the  extracts  are  mixed  together,  evaporat^l  at  35''  C.  to 
uniidl  bulk  and  thrown  into  absolute  alcohol.  This  preripitatos  m 
of  the  njbuniosos,  tomt  deut«n>«lbumoM  remaining  in  solution. 
dUading,  the  alcohol  i*  jxiured  off,  the  precipitate  evaporate*!  to  dry- 
Oaift  At  A  low  temperature,  and  extracted  by  absolute  alcohol  until 
diflsolvea.  The  residue  left  is  doutero-albumose  with 
At  the  last  precipitation  the  precipitate  is  allowed  toj 
r  alcohol   for  six  weeki*  to  two  months,  after  which  tl 
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alcohol  is  {K>ured  oET,  and  the  precipitate  dried  in  vacuo.  From  first 
to  last  the  only  agent  which  comes  in  contact  with  the  products  ia 
pure  alcohol  and  they  are  never  heated  above  40"  C. 

The  resulting  product  is  a  light  yellowish-brown  powder  which 
yields  nothing  to  alcohol,  ether,  or  chloroform,  and  which  keeps 
indefinitely,  if  preserved  in  a  dry  atmosphera  It  is  soluble  in  water, 
cold  or  boiling,  its  solution  being  yellowish,  sometimes  faintly  acid  or 
nearly  neutral  It  consistvs  almost  entirely  of  deutero-albutnose,  a 
small  amount  of  proto-albumose  being  also  present.  There  is  no 
peptone  in  it.  It  gives  very  much  the  reactions  of  peptic  deutero- 
albumose. 

The  alcoholic  ext.nu;t  of  the  tissues  contains  an  org^anic  acid  of 
great  pathological  importance,  but  an  organic  base  or  alkaloid  is 
foimd  to  be  entirely  absent  from  the  tissues.  The  albumoses  of 
diphtheria  seem  to  be  always  associated  with  this  acid.  In  diphtheria 
two  classes  of  substances  appear  to  be  present  which  are  abnormal  to 
the  Ixvly,  namely,  albumoses  and  an  organic  ae'ul ;  while,  in  the  case 
of  anthrax,  the  organism  produces  albumoses  and  an  organic  ba^f. 

Their  Action. — When  these  albumoses  are  introduced  into  the 
circulation  of  rabbits,  they  may  occasion  slight  or  great  fever ;  but 
whatever  the  amount  of  fever,  all  the  animals  show  a  more  definite 
symptom,  namely,  marked  paresis  of  the  muscles.  It  does  not 
amount  to  piiralysis,  but  may  bo  so  evident  that  the  aiiinaal  before  death 
is  only  able  to  hobble  a  few  paces.  This  paresis  is  said  to  be  due  to  a 
degeneration  of  the  peripheral  nerves  simihir  to  that  of  the  nerves  in 
poet-diphtheritic  paralysis  in  Man.  The  white  substance  of  Schwann 
is  most  atfected  and  becomes  broken  up,  while  the  axis-cylinder 
'IHxaaionally  gives  way,  in  which  case  Wallerian  degeneration  follows 
in  the  part  of  the  nerve  beyond,  with  fatty  degeneration  of  the  muscles. 
The  heart  ia  almost  invariably  fatty.  The  degeneration  may  affect  the 
sympathetic  as  well  aa  the  cerebrospinal  system  of  nerves. 

The  organic  acid  is  also  a  nerve  poison  but  is  much  weaker  than 
the  albumoses.  It  Induces  the  same  degeneration  of  the  nerve  fibres 
to  a  less  degree  and  fatty  degeneration  of  the  heart. 

Martin  finds,  moreover,  that  the  bacillus  diphtheria*,  artificially 
cnkivate<l,  elabonites  toxic  products  from  proteids,  alike  with  those 
extractetl  by  him  from  the  tissues  and  blood  of  indiWduals  dead  from 
diphtheria.  He  therefore  concludes  that  there  can  bo  no  doubt  as  to 
the  bacillus  l>oing  the  active  agent. 

Conditions  of  Virulence. — It  has  been  mentioned  that  the 
jdipbtberitic  Iwicillua  is  found  growing  side  by  side  with  many  other 
Tonns  of  micro-organism.  In  the  case  of  most  organisms  where  this 
flia[ipens  the  virulence  tends  to  deteriorate.  The  reverse  seems  to  hold 
good  of  the  or;;anism  of  diphtheria.  When  its  powers  have  liecome 
exhausted,  it  is  rejuvenated  by  being  cidtivated  in  the  presence  of 
f&rtign  microphjtfs^  such  as  the  streptococci  of  erysipelas,  sciirlot  fever, 
measles,  etc.,  and  the  organisms  inhabiting  the  pharynx  and  larynx. 
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LHplitlifHlic  rnraUjsi*, 

Historical. — It  soems  evident  from  the  workii  of  Chomel  (No. 
424),  Fotbergill  (No.  425),  Bard  (No.  426.  L  1789,  p.  388),  and 
others  that  ]karalysU  of  the  palate  and  fauces  and  of  the  extremities 
was  known  by  tlie  physicians  of  last  century  to  foUow  gangrenoot 
Bore-lhroat. 

A  detailtnl  account  of  the  paralytic  condition  of  the  palate  which 
often  accoinpanios  diphtheria  was  given  about  forty  yean  ago  by 
Trousseau  and  Lass^guo  (No.  150,  1851,  p.  471),  and  by  Morisseau 
(No.  150,  1851,  p.  499).  Trousseau,  in  the  above-quotod  paper, 
regarded  the  paralysis  of  tho  palate  as  a  local  manifestation  of  the 
disease,  a  new  which  he  afterwanl**  renounced. 

It  was  not,  however,  until  tho  appearance  of  Bretonneau's  poliHca- 
tion  on  the  means  of  preventing  the  development  and  progro&s  tjf 
diphtheria  (No.  107,  Jan.  and  Sept.  1855),  that  the  jwralytic  so4;)uel« 
of  diphtheria  were  clearly  recognised.  lio  described  two  instaucea 
of  the  characteristic  ptiralytiis,  one  of  them  that  of  the  physician 
Hcrpin,  and  another  of  a  boy  from  twelve  to  thirteen  years  old 
During  tho  following  four  or  five  year*  numerous  treatises  on  the 
subject  appeared  in  France  by  TrousHcati,  Faure,  Pcrat4^»  Alaingaidt^ 
and  many  others  (see  Bibliogm|jhy) ;  and  in  this  country,  by  (jull, 
Kingsfonl,  Btsllysc,  Kade,  Hiirt,  Grcenhow,  Jenncr,  Simon,  and  Sander- 
son. In  later  times,  much  attention  has  l>een  devoted  to  the  pathology 
of  the  affoction,  more  particularly  by  i)(^jt*rine,  Gaucher,  Sainclair,  and 
Martin. 

Vital  Phenomena. — There  is  more  or  less  jxtralyns  of  motion  in 
different  parts  of  the  IkmIv,  which  comes  on  unexi>ected1y  and  prob- 
Ikbly  a  week  or  two  after  tho  local  manifestations  have  di3ap{>earod. 

The  paralysis  of  motion  UHually  declares  it^lf  first  in  the  fnilatal 
moAcles.  The  velum  {>alati  is  immubilo  and  the  movements  of  the 
tongue  are  interfered  with.  There  is  dilHcutty  in  swallowing  and 
fluids  are  ejected  through  the  nose.  The  larynx  closes  slowly,  and 
hence  there  is  a  tendency  to  choke.  Tho  voice  is  almost  extin- 
guished, and  haa  a  naaal  twang.     Tho  upper  extromitios  are  rao^ 
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wilh  difficulty,  whilu  the  lower  are  so  paretic  that  the  individtiAl  is 
tinable  to  walk,  or  does  so  with  difficulty.  The  muscles  of  the  trunk 
are  also  paretic,  so  that  the  upright  posi- 
tion cannot  for  long  )yc  maintained.  There 
is  not,  as  a  rule,  any  marked  paresis  of 
thediaphragmorof  the  itispiraturymuficles, 
although  this  may  show  itself  and  end 
fatally.  The  beats  of  the  heart  are  regular 
and  of  good  strength. 

SaisifAlittj  and  reflex  vwvtmtnts  may  be 
unimpairc<l,  or  sensibility  to  pain  and 
tactile  impressions  may  bo  slow  and  some- 
what blunted.  PoRsilily  the  patellar  reflex 
is  alsent  while  other  reflexes  are  retained. 
The  u  fleeted  nerve  is  sometimes  tender  on 
pressure. 

Hansemann  (No.  13,  cxv.  1889,  p. 
534),  who  himself  suffered  from  diph- 
theritic paralysis,  noticed  disturbance  of 
co-ordination  in  addition  to  the  above. 

Hut^^hinson  (No.  6,  i.  1879,  p.  665) 
says  that  jiaralysis  of  the  muscles  of  the  eye 
(ophthalmoplegia)  is  a  common  symptom. 
It  is  usually  bilateral ;  in  one  instance 
only  ilid  ho  And  it  to  be  unilateral. 

Pathology.  —  So  far  as  the  patho- 
logical substratum  of  this  remarkable 
paralysis  is  concerned,  it  seems  to  bo 
enfficiently  well  made  out  that  it  resides 
chiefly  in  a  degeneration  of  the  ci*auial 
and  spinal  nerve«.  It  is  gcncndly  hold 
to  be  cue  of  the  numerous  varieties  of 
muUipU  ueuritii.  Central  lesions,  such  as 
myflUis,  have  been  also  found,  but  these 
do  not  seem  to  be  so  well  defined  iis  those 
existing  in  the  nerve  trunks.  Locali.sod 
menijigitis,  either  cerebral  or  spinal,  has 
occasionaUy  been  met  with  (see  PieiTot, 
No.  94.  1876;  and  Dej^rino  and  Barth, 
Na  4,  vii  1880,  p,  673). 


V- 
Pi. 
tiicki  iii 


D^Jerine  (No.  4»  ▼.  1878,  p.  107)  localised  the 
C*11M,  a  pareDchymitouii  neuritis,  bx  the  antorior     thckih.  i  ah.vu-hhi  cniftiiui- Ami). 
Hpin&l  roots.      Tlie  axis-cylinders  are  broken  up 

au{!  fatty  ;  then?  id  an  incrftaae  of  the  nncloi  in  tbe  sheftth  of  Schwann  with  a  dia- 
iiitf*^nitioti  of  the  medullary  sheath.  He  held  the  lesion  to  be  coost^nt,  havinf^ 
found  it  iu  all  the  coses  exaTninwl.  This  has  not,  however,  been  tlio  experience  of 
other  investigators,  for  although  a  degeneration  similar  to  that  to  which  he  alludea 
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tuu  been  doteoted  in  many  other  iiuUncoa  of  thediae— ■,  yot  it  bu  not  klvAyi  afTeotod 
the  Ulterior  tpiaal  roots,  but  hu  aornQtiraos  bwn  lontad  in  p^riphonl  bnm'he*. 
Th»  pottteHnr  root«  h«To  always  Iteen  fouud  by  the  above  author  lo  b«  sound. 

Thd  alteration  in  the  anterior  roota,  howeTcr,  he  regarded  aa  secondary  to  an 
inllamnutory  euuditiou  of  Iho  ipinal  cord,  an  inflamniatiun  situated  in  the  gray 
substance  but  sparing  the  white. 

Heyer  (No.  13,  Ixxxv.  11^81,  p.  18$)  corroborated  the  account  giren  fay  D^Mn* 
of  the  diseased  cuudition  of  the  nerves.  Heloi>)c«d  u|ion  Oio  [lathologioal  prooei 
on  a  parallel  witli  Wallerian  degeneration.  The  phrenic  and  cranial  nervea,  the  UiTa* 
gwd  nerves,  the  8U[)erior  pharyngeal  plexus,  and  both  spinal  roota  were  the  iMt 
the  degeneration.  Ho  abo  found  node4  on  the  small  bmncbm  of  the  nervM  which 
he  regarded  as  pathological,  auU  a«  ]«thuguoiuonic  of  diphthuria.  \V'ithin  them  the 
serve  fibres  were  widely  S6i«rated  by  fibrous  tissue,  the  nerve  fibres  being  often 
pushed  to  thn  jwriphery  of  the  node.  At  other  timra  thu  ncrvo  was  cylinilrii-ally 
swollen,  nis  rHAearcboa  did  not  revc«l  any  abnormality  in  the  cord  or  brain,  and 
the  cells  of  spinal  ganglia  appeared  to  be  nnalterod.  He  holds*  however,  that  ia 
some  oaaea  the  lesion  may  be  central. 

Gaocher  (No.  200,  xvii.  1881,  p.  17)  nuwio  out,  in  the  case  of  a  child  who  bad 
anfTered  from  diphtbcritio  paralysis  for  a  month  and  who  died  from  par&Iysis  of  the 
heaii,  that  then.*  waa  nu  appreciable  defect  in  any  part  of  the  axial  norvoits  system. 

In  a  boy  of  eleven  and  a  half  years,  however,  who  died  asphyxiated,  after  twen^ 
days'  (loralysts  the  following  was  elioitod :  The  muscular  system  generaklly  was  intact. 
A[)ttrt  from  their  universal  oongestion,  the  nerve  oentrea  did  not  [iresent  anything 
charaoteristio.  The  Msential  vioe  waa  situated  in  the  anterior  spinal  rooU,  and 
aflboted  only  a  certam  number  of  nerve  tubas.  It  consisted  in  a  total  disappearance 
of  the  myelins,  with  very  considerable  increase  in  the  size  and  nnml>er  of  the  naclei 
in  the  sheath  of  Schwann.    The  cylinder-axis  and  neurilemma  remained  unimpaired. 

\fartin*8  researches  on  tho  agent  inducing  thia  degeneration  of 
peripheral  nerves  hare  already  boon  referred  to  (p.  20).  Suffice  it  to 
rcniiiKl  the  reader  thj»t  tho  lesions  induced  in  perii^heml  nerves  by  tho 
introduction  of  diphtheria  albumoses  into  the  circulation  are  said  by 
him  to  closely  correspond  with  the  above,  and  that  the  paralysis 
followring  the  introduction  of  these  albumoses  seems  to  be  the  result 
of  tho  none  injury.  Gomlwult  (No.  16C,  No.  10 ;  and  No.  421,  1881, 
Nos.  1  and  *J)  found  very  much  the  same  alterations  of  peripheral 
nerves  in  load-poisoning  expcrinienully  induced. 

liUtrotmrt  am  DipSiherUic  PanUuBit. — BaiUy:    Dea  [Aratyaies  oonafentivea  k 

ntielqup*  maliKiii-Ji  iti^iii'M.  1S72.  Dej^rine  :  Anh.  d«  plivwinlutfii',  v.  T*7S,  p.  107. 
Dij^hneand  Barth;  Ar.N  Ht- pliv-ioln^.-,  vii.  IK'^O.  p,  tj:n.  Diphtheritic  Paralysis: 
Mcil.  Tiiiirt  nti'l  tUi.,  ISOs.  i.  y.  \\U  ;  Itrit.  .Mel.  J..  ISOO.  ii.  \k  <JiO.  Bade  :  The 
Lancet,  1859,  ii.  p.  S6.  Eichstedt:  IVh.  Luhimiii^'in  uach  iHphtherilia,  1M9L 
Fanrc:  L'Unionm<kl.,  18&7,  pi>.  67andr>4.  Gaucher  rTaib.  Anati^myd.  Parmlysis): 
J.  d"  I'auat.  ot  phyitiol.,  ivu.  IftHl.  |».  17.  Greenbow :  On  Diphtheria,  1840. 
Golat:  Sur  la  jAralvnin  d{phth>'riti<iun  dn  nrrf  imenmogastriquc.  1881.  Gnll 
<L«e«ionof  nervto  '  '  lofoord):  Lanoct.  18;VS.  li.  n.  I.     Hart:  On  Diphtheiia, 

U&i».     Jenner:  i  («tc.,  lf«01.     Kangsford  :  Tlii*  t^nr«t,  l^ri*^,  ii.  (v.  464. 

Lan^ner;  Ueb.  •i.j...iL,.  ..i.^ohe  Ataxic.  1M78.  Maing^ault :  I>e  la  fmralyM«  diph- 
lb<'rt<|Ui*,  IJJCO,  Ifeyef  (IVth.  Anat.  of  d.  TaralysLH  ;  alM>  an  cxpcllriit  i»ytiop«ii  of 
lil-cr^lurr  ap  to  ymr  18.H1):  Atr-lu  f.  jiatli.  Anat.,  \x%xv.  1881,  p.  1«l.  Perat*  : 
ThA«o  dc  I'arij,  18^S.  Sainclair :  CoutriKutiou  k  I'ottide  dn  U  patljog^nic  des 
ttanily«ie»  dipbth••nln|Ul•^  1S7&.  Trouaseau  :  Oar.  d.  h6ii.,  July  I85fi ',  aUo^  Clin. 
LocturM  ( i:ng.  Transl. ),  vol.  ii.  p.  &39.  Webcf  (0.  Faralyns) :  Arch.  f.  path.  AnaU, 
XIV.  IWi,  p.  lU. 
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CondUion  of  Ifie  Urine  in  D'tpfUhma. 

Albumin  oah  usually  bo  detected  early  in  the  history  of  the  case, 
and  ceases  with  tho  suhsidcnce  of  the  acute  symptoma.  Sanderson 
compftpcfi  the  action  of  tlie  poiaon  of  diphtheria  upon  the  kidney  to  that 
of  cantharides. 

Waile  of  Birmingbam  (No.  422)  was  apparently  the  first  to  call  attention  to  the 
pTMcnce  of  albumiuuria  \u  'li[»lit1ieria.  In  the  following  yiMir  liouchut  and  Empis 
reported  it*  ocourrenoo  in  twelve  out  of  fifteen  caaoa ;  and  Sandoraon  (No.  148,  p. 
193),  in  the  year  18fl0«  published  an  account  of  several  casee. 

It  has  been  suggested  that  it  is  due  simply  to  the  dyspncEA  and  imi)euding 
asphyxia.  Socli  would  not  oxplain,  however,  the  ])resonce  of  albuuiiuurut  in  early 
stages  of  the  dbieaae,  and  where  there  is  no  marked  dyspnifs. 

It  has  often  been  asserted  (LetzRricli,  Litten)  that  the  kidney  in  ordinary  tonsillar 
diphtiieria  wntains  microbes.  Although  it  will  not  bo  denial  that  they  are  occasion- 
•Uy  to  be  found  within  its  Bubstance,  yet  the  frequency  of  their  occurrence  seems  to 
bare  b«cn  exaggerated.  Even  when  they  arc  present  they  are  probably  not  diph- 
tlieritic,  but  rather  pyttmic  in  their  nature. 

Kiirbinger  (No.  13,  xcL  1883,  p.  401)  says  that  out  of  hundreds  of  preparations 
fivm  different  diphtheritic  kidneys  which  he  has  examined  he  has  never  once 
•oooeeded,  even  after  employing  the  mnjtt  approved  inotiioda,  in  finding  them. 

It  can  liardly  be  said,  therefore,  with  any  show  of  reason,  that  the  aUiuminuria 
is  QMiaed  by  them.  As  before  remarked,  the  cortex  of  the  organ  is  usually  pro* 
tabvnuit  and  gray  coloured  ;  the  cells  of  the  convoluted  tubes  are  aI»o  swollen  and 
TBiy  granal&r.  These  appearances,  however,  might  readily  enough  tie  caused  by  the 
ctrcoladon  of  a  chemical  poison  derived  from  the  focus  of  diMcosc.  Similar 
sppearauocs  result  from  the  action  of  toxio  agents  such  as  pliosphurus,  oantharides, 
mfBeoic,  and  chromio  acid. 

According  to  Sanderson,  the  urea  excreted  in  twenty-foiu*  hours 
at  the  acme  of  the  disease,  when  the  urine  is  intensely  albuminous, 
•when  complete  anorexia  exist«,  and  when  as  a  consequence  the  ingesta 
are  reduced  t-o  a  luininiuin,  is  alxjut  twice  as  great  as  when  conva- 
lescence is  established  and  the  subject  of  observation  is  eating  freely. 


Diphtheria  in  the  Lower  Animals, 

Several  of  our  domestic  animals  are  subject  to  a  disejise  which  in 
ita  anatomical  appearances  and  contagiosity  appears  to  closely  resemble 
diphtheria  of  Man.  The  anim.ils  most  often  affected  are  the  fowl, 
pigeon,  cat,  pig,  and  calf.  In  the  fowl  there  are  erosions,  but  in  the 
pigeon  the  disease  is  more  membranous.  In  the  calf  the  surfaces  of 
the  tonsils,  soft  jmlate,  and  even  of  the  larynx,  are  distinctly  eroded, 
and  have  the  characteristic  ash-gniy  colour  of  the  diseased  surfaces  in 
the  human  subject^  while  the  siu'rounding  part^  have  a  deep  red 
colour  from  vascular  injection.  Young  animals  arc  more  liable  to  it 
than  old. 

Its  Communicability. — An  important  question  comes  to  be 
whether  this  disease  is  communicable  from  the  lower  animals  to  Man. 
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Some  pathologists  hold  that  it  is.  A  deputation  appointed  by  the 
Prussian  Government  roportei^l  that  it  could  not  bo  propagated  to  Man 
from  the  bird  ;  but  thai  dipbthoritic  birds,  by  generating  poisonous 
substances  in  their  botlios,  may  prove  harmful  when  used  aa  food. 
They  found  that  diphtheria  of  the  bird  could  be  conferred  u^wn  other 
animals,  but  that  the  disease  commiuticated  differs  in  several  reB|>ectA 
from  human  di])hthoria. 

Some  yoani  ago  it  wu  attempted  by  Power  (No.  6,  1679,  tl  p.  48)  to  traoe  aik , 
outliroak  of  liiphtheria  aHeotiag  a  Urge  number  of  f&miUea  in  North  Londoo  to  the 
fftct  that  st-imo  of  the  animals  yielding  the  milk  •supply  of  the  district  were  niflering 
from  Garget 

The  term  ia  a  poptdar  one  applied  to  a  diwaao  afTeoting  the  udder  of  the  oow,  and 
eh&ncterued  by  a  catarrh  of  tiie  milk-diictH.  It  is  accompanied  by  a  moPB  or  leir* 
profuse  di»oharge  of  muoo-poa.  The  diacharge  is  sufficivot  to  unfit  the  milk  for 
making  butter  or  oheese,  but  does  not  apparently  prohibit  it  from  entering  tlie 
market  aa  a  saleable  commodity  !  A  oopiuue  muco-purulent  discharge  remMna  on 
tiie  milk'dtrainer. 

Klein  (No.  161,  1880,  p.  143)  states  that  the  cat  is  liable  to 
a  diaoaae  which  ap]Hjars  t4>  be  diphtheria,  and  which,  it  is  asserted  (eeo 
case  referred  to  at  p.  163),  has  comuiuuicated  the  malady  to  childrozL 

Larynx  in  Typhoid  and  Smallpox. 

625.  In  typhoid  fever  a  catarrhal  affection  of  the  larynx  sometimes 
fiU]>or\xncs,  which  h.is  a  tendency  to  tonuiuate  in  the  formation  of 
diphtheria-like  ulcora,  whose  surfaces  are  loaded  with  micro-organiama. 

In  smallpox  a  variolous  eruption  may  bo  located  on  the  laryngeal 
mucous  membrane.  The  necrotic  epithelium  and  sometimes  the  imdor- 
lying  veins  may  become  infiltrated  «ith  a  mycotic  growth  composed 
apparently  of  micrococcus. 


Tt'BKRCLE  OF  LaRYN'X. 

626.  In  nearly  all  cases  it  is  secondary  to  a  pulmonary  phthisis; 
indeod,  some  Uryngologists  deny  that  there  is  such  a  disease  as  primary 
laryngeal  tuborrlo.  As  first  ix>intod  out  by  Louis,  and  8ub8C<[uently 
emphasised  by  Klebs,  it  is  caused  by  the  exj)ectoration  infecting  the 
laryngeal  muc<:)Us  membrane.  The  disease  ustuilly  announces  itw^if  by 
llie  occurrence  of  uitarrh  of  the  larynx,  by  a  pale  puffy  swelling  of  the 
|)arts,  and,  not  unfretjuently,  by  more  or  less  paresis  of  the  intrinsic 
Uryngeai  muscles.  The  exact  cause  of  the  latter  is  not  quite  cloar ; 
it  has  been  supposed  (Schiiffer)  to  be  due  to  compression  of  the  recur- 
ronts  by  ^cal  tubercular  de{X)8it  in  the  lung  or  old  adhesion  of  Dm 
pleune.     More  or  le^t:*  huskiness  of  voice  accompanies  the  disease. 

Pathological  Anatomy. — The  tubercles  arc  at  first  very  minuto, 
so  that  uidy  two  or  three  may  l>e  visible.  These  are  oftencst  locatod 
on  the  true  cords  or  on  the  ary-epiglottidean  folds  of  mucous  m< 
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sometimes  over  the  arytenoid  cartilages.  They  are  gmy  and  gelatinous, 
and  the  tissue  round  uLout  thorn  may  be  somewhat  swollen,  cither  from 
oedema  or  subjacent  tubercular  deposit.  The  axurface  next  ulcerates, 
and  an  abrasion, almost  microscopic  in  dimensions,  results.  This  spreads 
and  unites  with  neighl>ouring  ulcers.  In  some  instancos  the  ulcers 
tend  to  burrow  deeply,  and  may  penetrate  to  the  perichondriumj  or  may 
invade  the  cartikges  themselves.  By  partially  cicatrising,  tubercular 
diseue  of  the  larynx  may  occasion  considerable  stenosis  of  the  glottis. 
Microsc&pxcally  exumiiud,  the  tubercles  are  seen  to  be  depositor  first 
in  the  mucosa,  a  short  way  beneath  the  epithelium  (Fig.  229,  i).  They 
comprise  little  oval  or  round  deijosits,  which  early  show  giant-cells  in 
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PlO.  380.— TUBSKCLC  or  LaXTITX  <  X40  DlAMS.) 

(#,  p)  CpltheUiiin  ut  rtincvn ;  {a)  tliickenol  tilniinft  of  nnicDia ;  (t)  liiUrclf  embedfliM  In  mrae; 
(g,  c)  |ci&Dt-4.-«lU  of  tho  tubercles ;  <m,  if,  m,  g)  bcIqI  of  raucous  glandi ;  ('/)  ilacta  of  same  (Plcro< 
anoluc  luid  FamnU'  Sol.) 


their  midst  and  have  a  tendency  to  caseate.  As  a  rule  they  push 
themselves  towards  tho  free  surface.  The  cpitheliiun  may  not 
desquamate  until  undermined  by  the  tubercle  nodule,  The  surround- 
ing mucosa  is  much  infiltrated  with  a  small-cell  effusion ;  and  the 
epithelium  of  the  mucous  glands  in  the  vicinity  is  usually  very  cloudy 
and  freely  desquamating. 

What  is  known  as  Lupus  of  the  laryngeal  mucosa  is  described. 
It  is  simply  a  form  of  tuberculosis. 
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Syphilitic  Larynx. 

627.  In  secondary  syphilis  the  surface  miiy  Ixs  marked  with  j*laqw!$ 
miiqueut$$,  A  gummatous  itiBhration  of  tho  mueouB  memUrano  and 
underlying  pftrt«  occun  in  tertiary  (morcurio)  a^'philia.  It  is  character- 
ised by  tho  presence  in  the  mucosa  of  a  syphilitic  small-cell  deposit 
with  a  tendency  to  degenerate  into  gummatous  massea.  The  gummata 
iu  course  of  time  ulcerate,  and  aft<?r  the  necrotic  tissue  is  discharged, 
the  parta  are  diaponod  to  hoal  and  contract  By  contracting  the 
Bicatricee  constrict  the  rima  glottidis,  and  cause  much  deformity  of  the 
laryngeal  cavity.  The  infiltnition  and  cicatricial  contraction  incline 
to  spread  deeply,  and  hence  render  the  resulting  deformity  still  more 
dangerous. 

DiSEASK  OF  THK  LARYNGEAL  CaRTILAGKS. 

628.  Calcification  and  actual  Ossification  frequently  attack  the 
thyroid  and  other  uutilages  in  old  ago.  They  bring  a1x)ut  more  or 
leas  wanting  of  their  Rulwtaiice. 

A  disease  which  is  in  itself  im^Kirtnrit,  but  which  gains  still  more 
clinical  significance  on  account  of  its  liaMlity  to  >>e  mit^taken  for  cancer, 
is  Suppurative  Perichondritis,  iiccompanietl  by  exfoliation  of 
[>ortionH  of  the  atfecteil  airtilago.  It  is  seldom  that  it  affects  the  whole 
fif  the  cartilages;  more  frequently  it  \&  located  around  one.  A  sup- 
purative infiltrution  of  the  perichondrium  takes  place  with  accumulation 
of  pu4  beneath  it.  The  abscess  opens  internally  and  forms  an  ulcer  ; 
the  cartilage  then  becomes  invaded,  and  portions  of  it  are  separated 
and  thrown  off. 

Simple  Involution  of  the  cartilages  appears  to  occur  occasionallj 
M  a  result  of  senile  malnutrition. 


TUMOUBft  OF  THE  LARYNX. 

629.  These  are  chiefly  cancer,  fibroma,  sarcoma,  papilloma, 
Any  of  the  lawt  three  may  take  on  a  pol3rpus-like  form.  The  ordii 
polypus  rif  tho  Urynx  is  a  little  axlematous  fibrous  tumour,  sometimes 
with  mucous  glands  irtvolved  in  its  substance.  A  common  seat  uf 
laryngeal  polypi  i*  upon  the  true  cords,  and  here,  of  course,  they 
occasion  more  or  less  interference  with  phonation  and  breathing. 

I'ho  cancer  haa  a  great  tendency  to  ulccntte.  It  is  usually  of  a 
flaC-cell  type,  and  masses  of  cell  nusta  and  epithelial  plugs  may  be 
coughed  up  as  the  destruction  is  going  on.  The  greater  part  of  tho 
larynx  may  ultimately  be  scooped  out  by  ulceration,  a  huge  cavity 
containing  putrefying  pus  and  tissue  debris  being  loft  in  ita  place. 

OtfMm/  LUtmture  on  Larynx,  —Consult  ▼.  Ziemssen :  HuidUuch  d.  spec.  Path. 
0.  Tli«n[K,  iv.  p.  1  for  general  rcfcruncci.     Eppinger;  rath.  Aimt,  d.  lAryiix  u.  d. 
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Trachea,  in  Klebs'  Handbuch  d.  Path.  Anat.  Garrod :  An  Introduction  to  the 
Laryngoscope,  1886.  Gibb:  Diseases  of  Throat,  Epiglottis,  and  Wind  Pipe,  1860. 
Gottstein:  Diseases  of  Larynx,  Ed.  and  TransL  by  M' Bride.  Gou^enheim  and 
Balzer  (Tubercular) :  Arch.  d.  phys.  nonn.  et  path.,  x.  1882,  p.  266.  v.  Hoffmann 
((Edema):  Diascrt,  Berlin,  18/3.  Jurasz  (Neuroses):  Volkmann's  Samnil.  klin. 
A'ortrage,  No.  195,  1881.  Luschka  (Anatomy):  Der  Kehlkopf  d.  Meusclien,  1871. 
Mackenzie  (M.):  On  the  Pathology  and  Treatment  of  Diseases  of  tlie  Larynx; 
Elssars  on  Throat  Diseases  ;  Diseases  of  the  Larynx,  Revnolds'  Syst  of  Med.,  iii. ; 
Diseases  of  the  Throat  and  Nose,  1880.  Rauchfuss:  Gerhardt's  Kinderkrankhciten, 
iiL  2^  Halfte,  1878.  Schroetter:  Vorlesimgen  iiK  d.  Krankheiten  d.  Kchlkopfes, 
etc.,  1887.  Trousseau  ((Edema):  Clin.  Med.,  iii.  1870,  p.  84.  Watson  <£.): 
Nervous  Affections  of  L,  1874. 


CHAPTER   XLVII 

THE   PLEURA 

630.  Anatomical  Connections. — The  pUura  vi$eerdlu  is  com- 
pOMd  of  n  Nvi^KThoiiil  und  a  (loop  Iiiyor.  Tho  superficial  layor^  which 
in  Man  is  thu  thi/iuer  of  the  two,  is  the  pleura  proper  ;  the  deep  bolougs 
to  the  interstitial  tissue  of  the  lung»  and  is  continuous  with  the  in- 
terlobular septa.  Both  layers  are  abundantly  supptied  with  blood- 
vessels and  lymphatics.  The  anastomosis  between  their  re8])ective 
lymphatic  systems,  however,  it  must  be  renienibored,  is  mea^^o.  Tho 
surface  is  covered  by  a  single  layer  of  flat  endothelium. 

Pleurisy  (Pleuritis). 

G3L  It  comparatively  seldom  occurs  as  a  purely  uncoroplii 
diaeaae,  but  much  more  commonly  is  associated  with  disease  of  ihvj 
long,  or  is  tho  topical  manifestation  of  a  constitutional  malady,  such, 
as  acute  rheumatism,  sopticomia,  etc 

j4atU  PUMriiy  wUh  Pnaunonia, 

In  a  considerable  number  of  instances  of  acute  croupous  pneumonia 
a  layer  of  recent  fibrin  will  be  found  lying  on  some  part  of  the  pleura  ; 
ami,  in  the  gray  stage,  it  may  be  reganlecl  as  invariably  present.  It  is 
composed  of  almost  pure  fibrin,  and  can  l>e  readily  stripperl  off  from 
tho  underlying  surface.  The  surface  covered  by  it  will  often  be  foiuid 
unuuth  and  glossy.  There  may  be  an  absence  of  hypenemia,  blood- 
extravasations,  or  other  sign  of  a  pleiuritis — of  inflammation  of  a  seroua 
membratte  generally.  Tho  explanation  of  tho  presence  of  the  falsa 
nunlnrmne  seema  to  be  that  a  quantity  nf  the  highly  albuminous  liquid 
•flbaed  into  the  air  vesicles  finds  ita  way  outwards  into  the  pleural 
cavity,  and  that  the  fibrin  is  then  simply  precipitateii  upon  the  surfaces 
of  the  membrane.  The  healthy  pleura  is  not  at  any  time  impornous 
to  air,  and  if  so,  it  can  be  readily  imagined  that  liijuids  will  also  find 
their  way  through  it 
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At  other  times,  however,  the  congostion  of  and  haemorrhage  into  the 
membrane  sufficiently  indicate  a  true  pleurisy. 

Acute  ufuomplUaUd  Pleunstj. 

The   disease   begins   suddenly   with   hypersemia,    punctifonn   ex- 
travasntion,  and   eifiision  of  a  richly  albuminous  liquid.      Fibrin   is 


tlU.  taO.—ACVTZ  I'LEUBUV  <X800  UlAXIU} 

(o,  a)  FkIm  niAmbrtUR  :  (b)  an  hITiimxI  Inicocjrtf* ;  (r,/)  laaina}  of  flbrln  lying  wljftoont  to  Uis 
<<0  plean  with  atnall  ronnil  cells  effused  Into  it ;  (c)  tUstentlcd  blood-Teeseb  of  superflelal 
of  i>l«nr«  (ricru-canulne  ami  Fiunuita'  BoL) 


'iooR  precipitatod  from  the  liquid  upon  the  pleural  surfaces.  It  is 
seldom  that  a  largo  surface  of  the  membrnno  is  hypenemic  to  begin 
with  ;  as  a  rule,  the  h>'i)enBmia  will  bo  foiuid  in  jwitches  of  varying 
ffl/e.  The  fibrin,  however,  may  be  precipitated  simultaneously  over 
the  whole  sac,  although  this  is  rare  in  the  acute  stage. 

The  part  of  the  pleura  moat  liable  to  be  primarily  the  seat  of 
inflammation  is  towanis  the  middle  of  the  organ,  on  its  outer  and  |>o8- 
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terior  aspect     The  costal  ]>leuni  is  much  less  seldom  the  original  seat 
of  a  pleurisy  than  the  risceral. 

Th^  vrwm  having  soparatticl  from  the  fibrinous  network,  gravitatoa 
towanls  the  lower  aspect  of  the  chest,  and  aa  the  precipitation  takes  < 
place  both  on  the  costal  and  nsceral  layers,  a  dn*'  friction  miinniir 
may  be  detected  at  the  points  where  the  two  roughened  membranet 
are  in  contact. 

The  liquid  varies  greatly  in  amount^  sometimes  being  so  small  thai 
the  term  *'  dry  pleurisy  "  is  applieil  clinically  to  the  affection,  although, 
of  course,  this  designation  is  not  literally  correct  It  may  l>e  so  small, 
however,  as  not  to  cause  any  ai>iireciii>ile  dulness  on  percussion. 

CUrk(No.  6,  1885,  t  ]>.  684)distiu('uislip«  thrru  mricLips  of  primary  dr}*  pleurisy, 
aun0l7,(l)th«  fibrinous,  vfaoro  tboexudatiou  mainly  coDsistsof  adcaw  niasof  fibria 
without  nuoy  c«lU;  (2)  the  eroupoiu,  which  contutts  nameroas  cxudttiou  ev\\$,  and 
ID  which  the  exudation  frequently  breaks  down  into  a  half-purulent  liquid  ;  and 
(8)  tho  firolifentiret  which  commencM  in  the  sub-pUnral  connectiro  timue,  and 
■ooompanied  from  the  first  by  active  coU-proUfcnition.  Tho  loat  of  these  nuiy  apre«d 
into  the  lung  tissue  and  induce  a  drrhoais  of  the  organ. 

Position  of  Pleuritic  Fluid — In  former  times  it  was  believed 
that  the  lii(tiid  within  the  plcurftl  sac  found  a  uniform  level.  Donaldson, 
however  (No.  107,  1843),  showed  that  tho  upjjer  limit  of  percnssion 
dtdness  docs  not  correspond  with  this  view ;  and  at  the  present  day 
the  correctness  of  his  allegation  is  generally  admitted. 

Ellis  (No.  999,  1874-74,  quototl  by  Donaldson)  demonstrated  that  tho  upper 
tbsripa  of  the  liqatd  forms  a  curve,  and  that  **tbi«  carve  begins,  ti-ith  mcHlium 
•Ihuions,  relatively  low  down  ia  the  back,  passes  outward  from  the  vertebral  column, 
and  soon  torus  upward  and  proceeds  obliquely  across  the  back  to  the  axillary 
region,  wbont  it  rvaohes  its  highest  point." 

Garland  (So.  400)  states  that  by  ii^«;ting  varfoos  plastic  aabstanoea  into  ths 
pleural  oavitios  of  living  and  dead  animals,  be  bas  found  the  curve  take  very  much 
the  shape  nf  the  italic  letter  S, 

Absorption. — Wlien  the  liquid  accumulates  to  such  an  extent 
aa  to  distend  the  aac,  the  dry  friction  murmur  Mill  probably  disappear. 
It  may  never  pcrhap  have  been  detected. 

Sooner  or  later,  however,  the  liquid  becomes  ]>artialJy  or  com- 
pletely absorbc<l,  if  not  removc<i  artificially,  and  the  coated  siu^aces  of 
the  pleiu-a  resuming  contact,  a  friction  murmur,  more  or  less  moist, 
may  again  be  heanL 

The  two  layers  of  fibrinous  lymph,  as  soon  as  they  are  in  apposi- 
tion, become  adherent  It  may  happen,  however,  that  they  have 
been  in  contact  from  the  commencement.  Wlicn  tho  adhesion  is  com- 
pleted the  friction  murmur  ceases. 

The  subsequent  progress  of  a  favoiu^ble  case  is  similar  to  that 
described  in  vol.  i.  p.  296.  Organising  elements  are  furnished  from 
the  fibrous  textures  of  the  membrane,  these  penetrate  into  thi 
fibrinous  lymph^  destroy  it,  and  talco  its  pinee ;  so  that  in  course 
time  a  fibrous  adhosion  permanently  unites  the  two  surfaces. 
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Adhesion  without  Inflammation. — The  frequency  ^v^th 
which  limited  adhesions  of  the  ]>lL>ural  exptmsions  arc  found  in 
individuals  without  any  history  of  pleurisy  would  almost  favour  the 
view  that  the  layers  of  tho  membraub  occasionally  (/raw  together. 
Such  a  thing  is  at  any  rate  possible. 

EfTect  of  Adhesions.  —  Old  adhesions  do  not  neceesanly 
interfere  with  tho  movements  of  respiration  even  when  the  pleural 
eurfaccs  arc  completely  fused  (Hutchinson^  No.  401,  iv.  p.  1078). 

Subsequent  Progress  of  Unfavourable  Cases.— It  by  no 
means  always  happens,  however,  that  the  disease  runs  tho  favourable 
course  juat  detailed.  There  is  the  poi*sibility  that  the  half-organised 
adhesions  may  caseate  from  tiiberculnsis,  or  that  tho  fibriri  may  dis- 
integrate, the  engorgement  of  the  vessels  continue,  and  the  pleural  sac 
be  converted  into  an  abscess-like  cavity. 

Caseation  of  Adhesions — When  this  occurs  tho  adhesions  are 
usually  thick,  and  arc  composed  at  some  j)art^  of  fibrinous  lymph,  at 
others  of  this  more  or  less  penetrated  by  the  eloraonts  of  organisation. 
Here  and  there,  and  generally  within  the  thickest  aretis,  oval  or  rounded 
cheesy  masses  are  seen.  They  are  usually  grouped  together,  and  are 
as  a  rule  hard  and  somewhat  encapsnled  |  but  occjisionally  they  will  be 
found  to  have  softened,  and  to  have  been  converted  into  cavities. 

The  lung  in  such  cases  is  often  extensively  tubercular ;  the  cheesy 
mas&es  in  the  pleura  are  of  a  like  nature.  In  some  instances  of  caseous 
pleurisy  in  children  the  tulwrcles  contained  in  tho  lung  are  few,  and 
are  limited  to  tho  lobules  immediately  subjacent  to  tho  caseous  parts  of 
the  pleura.  They  look  as  if  they  had  spread  secondarily  into  the  lung 
along  the  l\-mphatics. 

Suppuration. — When  the  surfaces  of  the  membrane  begin  to 
throw  off  a  purulent  secretion,  and  when  the  pleuritic  contents  brejik 
down  and  suffer  fatty  disintegration,  j>U8  accumulat-cs  in  the  sac,  and 
the  condition  is  known  as  Hmpyema  (a-,  within,  and  xnW,  pus)  or 
Pyothorax.  The  pus  in  such  cases  varies  in  consistence,  but  generally, 
in  case«  of  unperforated  emp^^emas,  is  of  thick  consistence,  even  half 
solid.  It  Rometiraes  fills  tho  cavity ;  at  other  times  is  encysted  in 
particular  parts  by  old  adhfisions. 

The  intercostal  spaces  may  bulge  and  the  external  soft  tissues  of 
the  thorax  become  oedematoiis  and  pit  on  pressure  before  the  pus 
rupturea  through  the  chest-wall.  Finally,  it  points  at  a  {>artic\ilar 
intercostal  space.  In  doing  so  it  may  buiTow  between  the  tissues 
immediately  subjacent  to  the  intogunionte  to  such  an  extent,  before 
opening  externally,  that  it  occasions  an  abscess-like  cavity  between 
int^giunent  and  ribs. 

It  commonly  points  towards  tho  lower  levels  of  the  chest,  but 
there  is  no  certain  ride.  It  may  even  perforate  the  lung  or  pierce 
the  diaphragm.  Tlie  actual  part  where  it  punctures  the  integument 
may  not  nece&sarily  be  that  at  which  the  pus  has  made  its  way  through 
the  thorax. 


se 


THE  PLEURA 


PART  TV 


A  sinua  haWng  been  established,  the  pleural  ca\nty  remains  per- 
nunently  open.  Tho  pleural  membrane  may  now  begin  to  throw  out 
granulations  from  which  pU8  is  fi-oely  discharged. 

The  lung  collapses  in  proportion  to  the  quantity  of  pus  in  the 
pleura,  and  ia  driven  >ty  niejuis  of  it  towanis  the  ujiper  and  mesial 
aspect  of  the  chests  If  perforation  occuis,  it  may  collapse  still  fiuiher. 
When  collapsed,  there  is  the  danger  of  its  becoming  permanently  Axed 
by  prngreH«ivcly  contracting  udhesions,  and  should  these  have  s\u*- 
rounded  tho  shrunken  organ,  there  ih  little  chance  that  oven  portions 
of  it  will  Again  become  cxpiindcd.  The  altered  conditions  of  the  chest 
often  load  to  dragging  of  tho  neighlx>unng  viscera  and  deformity  of 
the  skeleton. 

Empyema  is  most  likely  to  ensue  in  those  cases  of  pleuiisy  which 
are  of  septic  origin.  The  i|uostion  of  whether  the  tapping^  of  a  pleurisy 
favours  the  occurrence  of  empyema  is  a  most  importaint  one  ;  and 
there  cannot  be  any  doubt  that  in  times  when  antiseptic  precautions 
wore  less  regarded  than  at  present  it  was  a  ready  cause  of  suppura- 
tion of  the  sac. 

At  the  present  day,  however,  if  due  care  be  taken,  it  cao 
hardly  be  said  to  bo  a  source  of  danger.  GriflSths  (No.  6,  1887, 
i.  {1.  831)  states  that  out  of  161  cases  of  simple  efTusion  which 
were  tapped,  most  of  them  in  the  Leei^ls  Infirmary,  only  two  l»eriime 
purulent,  and  these  were  suffering  res|>ectively  from  tuberculosis  and 
erypipela*. 

Pleurisy  and  Tuberculosis. — Chauvet  (No.  394,  24th  May 
1885:  No.  49,  1885.  ii.  p.  141)  calls  attention  to  pleurisy,  non- 
tuliorcular  to  begin  with,  aa  a  predisposing  cause,  in  many  instanoea, 
of  pulmonary  phthisis.  lie  supposes  that  it  lessens  tho  jx^wers  of 
r<"sist«nro  of  the  lung.  The  patient  apjwirently  recovers  from  the 
pU'uri;*y,  with  the  exception  of  a  slight  cough  remaining.  In  two, 
three,  or  it  m:iy  bo  ten  years  after  the  pleuritic  attack  the  |>utient 
begins  to  suffer  from  bronchitis,  followed  by  jihthisis.  In  18  per  cent 
of  phthiaical  cases  he  found  this  to  be  the  history.  Out  of  1000 
individuals  suffering  from  pulmonary  phthisis  personally  examined, 
Philip  (No.  11*,  xxxrii.  1S92.  p.  908)  found  that  there  were  82  per 
oent  in  whom  the  onset  of  the  disease  was  attributed  to  pleurisy.  Bttt, 
as  he  very  properly  remarks,  there  is  difficulty  in  saying  whether  or 
not  many  of  tbo««  were  tubercular  pleurisies  to  begin  with. 


Tumours  or  the  Pleuka. 

633.  Tubercle. — When  the  lung  is  the  seat  of  tubercuUr  pneu- 
monia, tubercles  may  be  situated  in  the  pleura  proper.  Sometimes 
when  they  appear  to  be  on  its  surface,  closer  inspection  will  show  that 
in  reality  they  are  contained  in  the  deep  layer,  and  simply  shine 
through  the  superficiaL 

In  other  cmos,  howerer,  more  particularly  those  of  general  tuber* 
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culosU  in  children,  an  eruption  of  minute  tubercles  can  often  be 
detected  in  the  memhnme. 

In  connection  with  a  softening  cheesy  mass  in  the  lung,  long  rows 
of  Hat  tubercles,  ojich  about  the  size  of  a  lentil,  may  often  be  seen 
running  both  in  the  visceral  und  in  the  costal  layer. 

The  presence  of  tubercle  frequently  excites  a  pleiiritis. 

Sarcoma. — Sarcomatous  tumours  of  all  kinds  are  met  with  in 
the  pleura,  either  of  primary  or  secondary  origin.  Occasionally  a 
large  sarcoma  may  grow  from  the  lung  directly  into  the  pleur.il  cavity^ 
and  piercing  through  the  ribs,  protrude  into  the  axilla  or  elsewhere. 
The  course  of  tiie  tumoiu*,  in  such  cases,  appears  to  be  directed  simply 
by  continuity  of  tissue,  not  by  any  natural  channels. 

Cancer. — The  pleura  is  also  the  seat  of  secondary  cancers,  arising 
from  a  primary  cancer  of  the  mamma,  uterus,  stomiich,  or  other  organ. 
Death  in  cancer  of  the  uterus  is  sometimes  ciiused  by  pleurisy,  the 
result  of  a  secondary  de*sit  of  cancer  in  the  membrane.  It  has  lately 
been  alleged  that  primary  cancer  occasionally  takes  origin  from  the 
pleura. 

Hydatids. — A  hydatid  may  i)ush  its  way  from  the  liver  through 
the  diaphrji«;ni,  and  open  into  the  pleural  cavity.  Wlien  so,  it  excites 
severe  pleurisy,  often  ending  in  em|)yema  and  the  deiith  of  the  jiatient. 

Hydrothornx. — See  vol.  i.  p.  332. 

P-nrunujiJiorax. — See  Collapse  of  Lung,  p.  166. 

Literature  on  Plmrimj  and  Empyema,— Q,\air\t.  (Sir  A.) :  Brit,  Med.  Joura.,  1886, 
Ip. (W3.  Discussion  on  Empyema:  ?A.  Mi^.  J.,  xxxii.  1886-87, j>.  1024.  Ehrllch 
(EUoIouy  and  HiKtoIog)-) :  Clmrit.-Ann..  vil  1882,  n.  1&&.  Griffith  (Statistics,  50 
cuu  Enijiyftina):  Brit.  Med.  J.,  1887,  i.  p.  831.  Kelsch  and  Vailiard  (Aiiatonio- 
Pathological) :  Arch,  do  phyniol.  nomi.  et  path.,  viii.  18Stf,  p.  lfi-2.  Martel  (Nature 
oT):  Gm.  hebd,  do  niM.,  xxiii.  IHSfl,  p.  G99.  Russell  (Emp_v<'niii) ;  l-Mm.  Mwl,  J., 
xxriL  1886-87,  p.  780.  Symingfton  {Position  of  Fluid):  Ediii.Med.  J.,  xxxi.  188fi-8«, 
!».  834.     Waters  (Eiupyuma):  In  hU  Cuulrib.  cltu.  aiid  [iracU  uied.,  p.  144,  1S87. 


CHAPTER    XLVm 

THE    LUNG 

Structural  Dctaid? 

633.  It  will  be  remembered  thut  the  lung  is  mfule  up  of  two  distinct 
parts,  namely,  the  pulmonary  texture  jn-oper  and  the  interstitial 
fibrous  tissue.  The  latter  after  stretching  over  the  surfaco  of  the  org:ia 
as  the  deep  layer  of  the  jileum  diiw  in  between  the  lobules  and  <lis- 
sominates  itself  throughout  the  lung  substance.  The  processes 
A«[taniting  the  lobules  are  known  as  the  interlobular  septa.  They 
are  delicate  perilobular  shraths  or  investment:*  attached,  on  the  one 
band,  to  the  deep  layer  of  the  pleuni,  on  the  other  hjind,  to  the 
fibrous  nitourmje  of  the  large  bronchi  and  bh»04l-vc.sscl.'».  They  contain 
many  lymphaliu  stems  which  cummunicatu  with  those  of  the  deep 
layer  of  the  i>leura  as  well  as  with  the  |>eriarterial  and  jx'ribronchial 
l)Tiiphatic  systems.  The  septa  completely  isolate  individiud  lobides 
from  tho«c  adjacent,  so  that  when  the  septal  l}inphaticfl  become 
loaded  with  pipmmt — as  they  do  in  the  majority  of  adult  human 
lungs — the  somewhat  hcxagnital  contour  of  the  lobulcji  as  they  abut 
on  th(«  pltMiral  surface  Iwcotncs  apjiarent 

The  right  Itmg  is  distinguishe*!  from  the  left  chiefly  by  having 
throe  lobes,  although  occasionally  thii$  relationship  faila  The  baao 
can  always  be  found  in  a  (mthological  lung  by  its  remaming  concave, 
and  by  it«  edges  tending  to  fold  inwards.  The  primary  bronchus, 
moreover,  pointJi  m  the  base.  The  conical  extremity  opposite  must, 
of  course,  be  the  apex. 


TUK  Blood-Supply. 

The  two  arterial  systems  of  the  lung  ap)>arently  subserve  different 
purposea  The  jmlmonary  artery  system  is  gcnemlly  sup[)Ofted  to  havo 
little  to  do  with  nourishing  the  organ,  that  of  the  bronchial  aj't^^rios  is 
excluaively  concerned  with  this  function.     The  vessels  of  the  first  order 
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are  sometimes  known  as  the  vasa  publica,  those  of  the  second  as  the 
Viun  privata  puImonu7n.  The  following  is  a  detailed  statement  of  the 
Bources  from  which  the  various  bronchial  arteries  are  derived. 

Bronchial  Arteries. — Aa  a  rule,  two  posterior  bronchial  arteries 
issue  from  the  descentJiii^'  aortji,  each  opjiosite  the  root  of  its  corre- 
sponding lung,  and  accomi>any  the  bronchi  throughout  their  rami- 
fications. As  the  aorta  lies  to  the  left  side,  the  bronchialis  doxtra  may 
take  orijGcin  from  the  right  superior  intercostal.  Anterior  bronchial 
arteries  spring  from  the  internal  mammary. 


V\o.  281.— Skctios  we  Norjiai-  Hi-mas  Ll'ito  (x50  Diahb.,  rcdaoed). 

ip)  &XDMU  bronrhoK ;  (b,  h)  branches  of  tittltnonAry  tiierj ;  (c)  bnncli  of  palmooary  vein ;  (if] 

■tuToandiug  Htratiis ;  (r)  intarloUiUr  wpU  <PerQau[c  aclU  and  PftrraoW  Sul.) 


Baiides  these,  numerous  small  twigs  are  derived  from  the  arteria* 

^Mopliages,  modiastinalos,  and  pcricardialoa  (Kiittner,  No.  13,  Ixxiii. 

1878,  p.  476).     These  may  become  a  source  of  collateral  blood-nupply 

to  the  bronchi.     They  run  into  the  pleura  mcdiastinalis,  and  thence 

into  the  hilus  of  the  organ. 

The  tb'stributioTi  of  these  various  bronchial  stems  is  strictly 
conHned  to  the  track  of  tho  bronchi,  their  coureo  being  from  the  hilus 
towards   the   periphery.       The    separate   branches   twist    rotmd    the 
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bronchial  tubes,  and  piercing  into  thoir  walls,  break  up  into  a  rich 
capillary  plexiia.  Numerous  small  twigs  are  also  distributed  to  the 
neighlxmring  lung  subetance. 

When  the  alveoli  are  reached  the  stems  have  ceased  to  exist 
OS  such,  and  their  capillaries  anastomose  freely  with  those  of  the 
pulmonary  artery.  Indeed  it  is  alleged  by  Zuckerkandl  (No.  1*3, 
IxxxviL  1883,  IIL  Ab.  U.   1-5,  p.   171)  that  only  the  largo  bronchi 


Tta.  SK.— ALVVouka  OAVftin  or  Lmro  or  Krmr.    Buood-Vbhsu 

uutoRD  wita  8n.T«a. 

<•)  AlT«olar  «mIU  :  (6)  ndottiHui  of  taOMM  myllluiM ;  (0)  jroong  eelli  oa  ilTv^iw  walla. 


are  irrigatod  by  the  bronchial  arteries,  the  terminal  tubes  being  vascu- 
larised  by  the  pulmonary  artery,  and  those  bronchi  which  lie  inter- 
mediate, by  both. 

The  pulmonary  artery,  however,  is  much  concerned  in  famishing 
the  capillary  plexus  of  the  mucous  membrane,  for  when  the  pulmonary 
artery  ia  fully  injected  the  bronchial  mucosa  becomes  luoru  highly 
coloured    than   when    the   injection  mass  is  driven  in  through  the 
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bronchial  stems.  The  greater  part  of  tha  truly  arterial  bloo<i 
derived  from  the  aorta  appears  to  nourish  the  peribronchial  and  peri- 
vascular connective  tissue,  the  nerves,  lymph-vessela,  etc.,  while  a 
certain  proportion  of  it  enters  the  pulmonary  system  by  anastomosing 
with  the  alveolar  network  on  the  neighbouring  air-vesicles.  The 
blood  supplied  by  the  pulmonary  artery,  on  the  contrary,  finds  its 
chief  outlet  in  the  mucous  membi-ane  itself.  There  is  at  all  times, 
however,  a  free  anastomosis  between  the  two  sets  of  capillaries. 

Bronchial  Veins.— The  venous  offshoots  from  the  bronchi  of 
the  first  to  the  foiu-th  bifurcation  unite  in  a  main  stem,  the  bronchial 
vein,  which  opens  either  into  the  vena  azygos  or  hemi-azygos,  or  intx> 
one  of  their  chief  tributaries.  It  is  generally  supposed  that  the 
coimection  between  the  pulmonary  and  bronchial  veins  is  confined  to 
the  plexus  in  the  vicinity  of  the  finest  bronchi.  Zuckerkandl  (No. 
12,  Ixxxiv.  1881,  III.  Ab.  H.  1-5,  p.  110)  has  sho^\^l,  however,  by 
means  of  very  carefully-made  injoctiona  in  the  bodies  chiefiy  of  children, 
that  niunerous  wiile  offshoots  of  those  brunchial  veins  coursing  over 
the  largest  bronchi  directly  pour  their  blood  into  the  pulmonary  veins. 
A  mixing  of  venous  with  arterialised  blood  thus  takes  place.  They 
also  form  numerous  anastomoses  with  the  venous  plexus  in  the  posterior 
mediastinum  constituted  mainly  by  the  coalescence  of  twigs  issuing 
from  the  thoracic  part  of  the  alimentary  vise  and  the  diaphragm. 

Pulmonary  Capillaries. — The  capillaries  ramifying  upon  the 
alveolar  walls  are  pro^^ded  with  an  endothelium  whoso  cells  have  a 
delicately  wavy  outline.  They  arc  embedded  in  the  elastic  and  other 
tissues  constituting  the  wall  of  the  air-vesicle. 

Rapidity  of  Flow. — The  sectionid  area  of  the  pidmonary 
capillaries  being  considerably  less  than  that  of  the  systemic,  the 
blood  circulates  (luicker  through  the  former  than  through  the  latter. 
It  has,  moreover,  l>ecn  asserted  by  d'Araoiival  and  others  that  the 
blood  stream  is  less  impeded  during  inspiration  than  during  expiration. 
The  hings  as  seen  through  the  pleura  are  said  to  become  redder 
during  inspiration  than  during  expiration;  but  whether  this  is  due 
to  an  increased  amount  of  blood  circulating  through  thorn  or  merely 
to  impeded  onflow  may  be  a  matter  of  question.  During  inspiration, 
certAinly,  blood  is  aspirated  into  the  chest  from  peripheral  piirts ; 
while,  at  the  same  time,  it  is  driven  out  of  the  abdomen  and  upw-ards 
towards  the  heart  by  the  increased  pressure  exerted  upon  it  by  the 
descending  diaphragm. 


Bowrlitoh  atid  Garland's  ottaervationa  (No.  179,  iL  1879-80,  p.  108)  would  sc^m 
to  favour  the  riew  tliat  during  iuB[)iratioD  there  u  a  certain  retardation  to  the  Cree 
paaaagu  of  the  blood  owing  to  the  dimtnished  calibre  of  the  {lulmon&ry  vessels. 

They  found  that  when  dctibrinated  blood  is  made  to  circulate  through  tho  pal- 
monary  vesaeU  of  the  frpshly-excised  lung  of  the  dog,  the  tirst  elfcct  of  exitansion 
either  by  inHation  or  by  aspiration  ia  to  increain  the  amount  of  blood  flowing  from 
th«  pulmonary  reins.  This  in  soon  followed  by  a  dituiiiutitm  in  the  amount  trana- 
nuts«d,  which  persists  so  long  aa  the  expansion  ia  maiutaiDcd.     Wlicn  the  lungi  arc 


THE  LUNG  PART  IT 

Allowed  to  colUpM,  there  is  a  temporuy  diminutioa   followed  hj  a  permAiieiii 

Funke  end  LitMcbenberger  obtained  nmilar  results.  The  expeniion  of  the  Inog 
cviilcDtly  diniinishoM  the  calibre  of  the  pnlraonanr  tmwU,  and  thiu  a  q^aantity  of  blood 
U  prtiaKd  out,  which  Bndii  ita  way  to  the  left  auricle  and  causes  a  temporaiy  increase 
In  the  flow.  The  dimintidied  calihrft  of  the  Teiuehi.  howerer,  hinders  the  further  trana- 
minion  of  the  blood  Uirough  their  channels,  and  ret^  soon  rtsulta  in  a  permanent 
diminution.    When  the  lungs  arc  allowed  to  oolla|ise  the  ojipoaite  elleoU  arr  produced. 

Tire  Mo\^MKST8  OF  RESPnUTION. 

634.  As  shown  originally  by  Hutchinson  (No.  34,  xxix.  1846,  p. 
137),  the  movement  of  inspiration  is  mnsciilar,  while  thntof  ex|>irution 
in,  during  trani{iiil  breathing,  in  great  part  passive,  and  results  (1*010 


Fm.  lHL~JlAaav'ii  FiTEi' HOOKA  ra. 

the  fllartic  recoil  of  the  cheetwiill  and  pulmoruiry  tiBsiio,  and  relaaoi-! 
tion  of  the  diAphragm.  In  ordinary  l>rcathing  the  alteration  of  pressure 
in  tho  air  entering  rtnd  leaving  the  chest  is  very  slight  Donders  (No. 
144,  p.  414)  found  it  to  Ite  -  1  mm.  Hg.  in  the  former,  and  +  2  to  3 
mm.  Mg.  in  thr  hitter  ^rilhin  the  uir  pufisages.  In  acts  of  forced  respira- 
tion the  expinitury  uiiisolee  are  conaiderably  more  powerful  than  the 
inspiratory.  By  fixing  a  manometer  in  one  nostril  and  closing  the 
mouth  aiid  the  other  nostril,  Donders  (No.  144,  p.  415)  found  the 
difference  to  be  eqni^'alont  to  a  pressure  of  30  mm.  of  mercury.  The 
ex])iratory  [xiwer  is  greater  in  those  who  habituiilly  use  their  arms 
than  in  thi^e  who  use  their  legs  (Hutchinson). 

In  the  femule  the  ty\Hi  of  respiration  is,  luider  ordinary  circum- 
atiuic«e,  iti  great  |iart  costzil,  while  that  of  tho  male  is  more  diaphragm-. 
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atic  ;  but  in  ]a1>oiired  respiration  the  breathing  of  the  male  becomes 
coHtal  as  well. 

The  number  of  respirations  varicB  with  the  liuie  of  lifti  and  also  with  tlio  position 
of  the  body.  It  is  greatest  during  the  6r»t  year  (44  per  minute),  uid  goes  on 
diminiahing  from  this  up  to  twenty-hve  or  thirty  years  (16  per  minute).  It  lises 
;lc  after  thi^,  but  It)  per  [nlnute  may  be  taken  as  a  fair  estimate  in  the  adult. 

Method  of  Recording. — In  onler  to  study  the  relationship  of 
the  respiratory  movementa  in  disease  to  those  of  health,  graphic 
methods  of  recording  must  be  adopted. 


Pio.  t34.— SAHDKMoN'aHTrtHoiirrEn. 

Several  instniments  for  the  purpose  have  been  invented,  some  of 
thorn  indicating  the  circumferential,  others  tlie  diamt'tni^ul  altorationa 
ill  foi-m  during  chest  movements.  Among  the  former  may  be  men- 
tioned Marey'a  atethograph,  and  among  the  hitter  Sanderson's  record- 
ing stethometer. 

Afarry'a  instrument  consista  of  a  tliia  steel  pUto  (r),  to  which  two  arms  {e,  d) 
with  an  encircling  bolt  (e)  for  the  choat  are  attached,  and  at  right  angle*  to  which 
is  applit^l  the  caoutchouc  edge  of  a  tambour  (A).  The  metal  diso  of  the  tambour  is 
lo  contact  with  au  upright  {b),  to  which  is  attached  a  horizontal  screw  (v).  The  tam- 
bour on  the  steel  plate  is  placetl  iu  connection  (a)  witli  a  reconling  tambour.  With 
•ach  woroment  of  the  cheat  the  arms  arc  separuteil  and  thu  steel  plate  is  bent.  This 
r»cts  ti|<m  the  air  in  the  tambour  plaood  upon  the  latter,  the  movement  being  at  the 
■anw  time  translated  to  the  recording  tambour. 
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&inder$on'a  tUthovutcr  U  compoMd  of  two  parallel  bars  of  iron,  the  opposite  ends 
of  which  are  acrewMl  lirmly  at  rij^ht  angles  into  a  crow  liar,  so  as  to  form  a  rigid 
frainw  resembling  tbo  Greek  letter  U.  This  fits  in  a  sloping  manner  to  the  paticnl'a 
body,  iu  free  ondi  being  slung  by  means  of  a  band  round  the  neck.  One  of  tb«  Mini 
oarriee  at  Its  f^  end  a  rod  with  an  trory  knob  (R'),  the  oanvexity  of  which  lookt 
towarde  the  other  arm.  It  may  be  appruximnU.<l  to  or  retracted  from  the  cheat-wall 
by  means  of  a  screw.  The  other  ami  Itcarn  the  receiving  tymiianum  (A),  the  knob 
of  which  fac«t)  that  jimt  mentioned.  The  rect^iving  tymiMiium  ix  iu  conuunnication 
on  tlie  one  hand  with  an  elastic  hag  (D),  which  may  be  ntilised  at  will  for  varying 
the  aiijount  of  air  within  the  former,  and  on  the  other  baud  with  a  recording  tym* 
panuiii.     The  Iwg  is  doeed  by  a  clip  when  not  in  use. 

The  rreords  obtained  by  means  of  the  »it44hometer  are  of  value  for  two  piirpoaca, 
namely,  for  the  appreciation  of  the  relative  and  absolnte  duration  of  the  respiratory 
acta,  and  fur  the  me«4urcmaut  of  their  extent.  (For  ftirther  particularv  as  to  UM 
consult  Xo.  16,  p.  201.) 

The  RKsrniATORY  Centres. 

635.  Early  History. — Tho  first  attempt  to  localifwj  a  Toapiratory 
uorve  centre  was  mado  l)y  Ltrgiilloia  (Na  375).  He  placed  it  at  that  part 
nf  the  medulla  oblon^tn  which  gives  origin  to  the  rooU  of  the  vagiie. 
Floiirena  (No.  378)  at  first  coincided  with  Legallois  in  fixing  it  at  the 
point  of  origin  of  the  vagi,  but  later  on  (No.  40,  1847,  1851,  1858, 
1859,  and  1862)  he  fixed  it  at  the  tip  of  the  calamus  scriptorius, 
and  to  this  neighl)oiirh«>od  he  gave  the  name  of  *'  uopud  "  or  "  {)oiut 
vital."  Higher  thiiii  this,  respiratory  centres  do  not  appear  to  exist, 
but  lower  down,  in  the  ccniaJ  cord,  there  are  evidently  others, 
although  of  minor  import 

Tho  old  idea  of  there  being  a  single  respiratory  centre  must  noir, 
however,  apparently  bo  abandoned  (Mosso,  LangendorfT,  and  othera). 
When  an  animal,  especially  a  young  animal,  is  decapitated  rhythmic 
respiratory  movements  can  still  be  elicited  fmm  it^  In  dogs  and  cat« 
the  breathing  under  such  circumstances  is  both  diaphragmatic  and 
costal,  in  rabbits  it  is  said  to  be  purely  diaphragmatic. 

Among  the  earliest  researches  bearing  upon  this  subject  are  thoso 
of  Bennett-Dowler  (Xa  396),  and  Uter  on  those  of  Brown-S^uard 
(Nua.  372  and  226.  1858),  and  Schiff  (No.  373). 

Brown-S6quard  came  to  the  conclusion  that  ablation  of  the  medulla 
oblongata  does  not  necessarily  induce  momentary  cessation  of  the 
movements  of  respiration ;  and  since  then  the  impression  has  boon 
gaining  ground,  that  although  certainly  tho  most  important  respiratory 
centre  is  resident  in  i^he  medulla  oblongata,  yet  that  there  are  others 
which  are  subsidiary,  and  which  are  located  in  tho  cervical  part  of  the 
spinal  cord*  Tho  latter  seem  to  be  intimately  connected  with  the  chief 
rcsi)iratfirv  centre  above  and  also  with  other  spinal  centres  lower  dowiL 

Rolcitansky's  Observations. — Tho  first  experiments,  however, 
which  conclusively  proved  that  a  tracing  of  rhythmical  breathing  could 
be  obtained  in  animals  from  which  the  medulla  oblongata  had  been 
Bovered,  were  tiioee  carried  out  by  Rokitansky  (No.  46,  1874,  p.  30) 
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in  Strieker's  Lihoratory.  He  found  thiit  young  animals,  if  they  were 
mider  the  influence  of  atryclinia^  breathed  rhythmically  after  the 
medulla  had  l>een  separntx^d  from  the  cord.  He  concluded  that  the 
uae  of  strychnia  was  necesfjjiry  to  ciiJl  forth  the  rhythmic  movements. 

V.  Schroff  next  showed,  in  the  followin;;  year  (No.  46,  1875, 
p.  324),  that  if  an  animal  with  severed  medulla  be  kept  alive  in  a  warm 
chamber  for  some  time  by  artificial  respiration,  it  begins  to  breathe 
independently  iu  a  rhythmic  maimer  without  the  employment  of  any 
artificud  exciting  agent. 

The  character  of  the  respiration  which  follows  upon  the  operation 
is  said  by  Langendortf  to  resemble  that  which  ensues  upon  vagotomy. 

These  observations  have  been  verified  by  others.  They  tend  to 
indicate  that  the  centres  for  respirator}'  movements  are  situated  not 
exelusiiYlif  in  Ou  rrunlulla  obloiiffata^  but  also  t;;.  the  ari-ual  cord. 

Question  of  Unilateral  Action. — An  interesting  and  im])ortant 
qaestion  is  whether  the  centres  in  the  medulla  and  cord  for  the  two 
sides  of  the  Unly  Jire  united^  or  whether  they  separately  innervate  the 
respective  muscles.  V'olkmann  (No.  374)  and  Longet  (No.  107,  xiii. 
1847,  p.  377)  di\aded  the  medulla  oblongata  longitudinally  in  birds 
and  mammals  without  respiration  ceasing  or  becoming  embarrassed. 
the  knife  running  in  the  middle  line  through  the  ?i'>ft/i/  tiiitl. 

Of  late,  this  experiment  has  Iwen  verified  and  enlarged  upon.  As 
shown  originally  by  H(?nocquG  and  Eloy,  the  cervical  cord  ma}'  be 
divided  longitudinally  without  aiTcating  respiration,  provided  that  the 
line  of  section  is  e.xactly  mesial.  If  it  diverge  to  either  side,  the  respinv- 
tiOD  ceases  on  that  side.  Hemisection  (transverse)  of  the  cord  after 
this  mesial  splitting  also  causes  the  respiration  to  cease  on  the  injured 
side,  but  not  on  the  opposite.  These  results  have  been  confii-med  by 
Nitschmann  (No.  169,  xxxv.  1885,  p.  570). 

It  has,  moreover,  been  demonstrated  of  late  years  that  not  only 
can  the  nofud  vital  bo  split  longitudinally  without  emlxm-assing  respira- 
tion, but  that  if  the  vagus  or  trigeminus  bo  subsc(iuently  stirauUted  on 
one  side,  the  respiration  cerises  or  Ijccomes  rctaided  on  the  coiresjiond- 
ing  side,  according  to  the  strength  of  the  stimulus  applied  ;  while  if 
the  brachialia  or  sciatic  bo  the  seat  of  the  stimuhition  the  respiration 
is  arrested  bilaterally  and  in  the  stage  of  ex]>ii*JLtion  (Nitachmann,  No. 
169,  xxxv.  1885,  p.  5G0).  The  explanation  of  these  phenomena  is 
given  herejifter  (p.  46). 

Conclusions. — These  facts  would  seem  to  point  the  lesson  that 
there  are  respiratory  centres  for  each  side  of  the  body,  and  that  what- 
ever the  intercommunication  between  them  may  be,  if  such  exist  at 
all,  ita  interruption  does  not  interfere  with  the  discharge  of  function. 


NATURE  OF  RESPIRATORY  CENTRE. 

Experiments  such  as  these  open  up  the  whole  (piestion  as  to  what 
the  respiratory  centre  really  is.     As  yet  no  distinct  nucleus  of  ganglion 
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cells  haa  been  clearly  associated  with  it,  but  the  usual  impreaaion  hold 
until  recently  was,  that  the  nuiin  group  of  cells  lay  in  the  medulla 
oblongata,  and  that  there  might  possibly  be  secondary  groups  within 
the  spinal  cord  connecte<l  with  and  controlled  by  this. 

The  Respiratory  Bundle.— Oicrke  (No.  169,  vii.  1873,  |).  51»3) 
takes  a  different  view  of  the  matter,  a  Anew  that  has  rocommended 
itself  to  miuiy  aa  coinciding  with  the  results  of  experimental  evidence. 
On  each  side  of  the  medulla,  at  a  short  distiince  external  and  anterior 
to  the  vagus  nucleus,  there  is  a  bundle,  or  sometimes  there  are  two 
bundles,  of  nerve  fibres  of  appearance  remarkable  from  the  compact 
maaa  which  the  iihrcs  form  and  the  sharp  border-line  by  which  the 
bundle  n»  a  whole  i«  <ionmrcttted  from  the  surrounding  sulwtnnce. 
In  u  hiilf-cljirilicfl  prcpanition  it  can  be  readily  fk'eii  with  the  nakc<l 
eye.  It  ha«  l«M»n  kmiwn  for  K>ng,  and  was  calltnl  the  "solitary  Uisci- 
ndus "  by  [^unhoHuek,  and  tbu  **  slender  column "  by  Clarke,  wbile 
Kruuso  has  adoplcsl  for  it  the  name  of  **  respiratory  bundle,"  on 
account  of  the  significance  (Jiorko  attributes  to  it  in  connection  with 
the  function  of  respiration.  KrauHo  alleges  that  it  nms  down  in 
the  cord  as  far  as  the  origin  of  the  eighth  cervical  nerve.  It  can 
readily  be  traced  to  the  origin  of  the  phrenic  (fourth  cervical) ; 
while  above  it  contributes  fibres  of  origin  to  the  vagus  and  gloeso- 
pharyngeal. 

Oierkr  (Ko.  100,  vii.  1S7S,  p.  &93)  loolu  upiou  this  flocalled  respiratory  liuiidlo 
in  the  ni<^ulla  and  cervical  cord  u  intinutely  bound  up  with  the  iiitrf^rity  of 
rrspir«tory  inovcnirutA.  Dratniction  of  tlie  transvcnM;  fihrra,  which  hy  coaHtioii  giro 
origin  to  thv  bundle  at  its  upper  extremity,  h«a  little  etTpct  on  rr9|>initioii  ftirtlier 
tlun  inducing  a  little  vnibamuarnont  in  the  movements.  If,  however,  tho  tirsC  part 
nf  the  bundle  itjclf  bo  dividMl,  diaturbancca  in  the  nioremeut«  of  tlie  noM  and  upi>cr 
lip  follow.  Divinon  of  une  bundle  atfecta  the  umsclen  of  theM  [iart«on  (he  same  side. 
If  IhiUi  btu)Ulo«  ore  divided  in  th«t  middlfl  of  tlie  alie  cinorew,  a  sadden  ceautlon 
of  the  volnntu^  novunents  of  the  head  and  tnink  follows,  respiration  oeoMs,  Ihs 
hcart'i  \^r^^kl  baoomes  Weak  and  eventually  is  not  felt,  and  the  suinial  apiioan  to  be 
dcwl,  lieflex  movements  can,  however,  still  Iw  called  forth  from  the  eyeball.  Tlie 
*lo«.talily  friin  whitli  this  ocosation  of  head  and  tnuik  rewpiratory  movements  ran  Iw 
Qffl  forth,  extcudfl  to  the  |)09terior  extremity  of  the  coUmut  Boriptorins.  BoMnd 
Itii^  destruction  of  the  bundles  elicits  a  cesMtion  of  the  tmnk  moTonients  alone. 

To  these  bundles,  with  the  nerve  cells  in  communication  with  them, 
Gierke  accordingly  applies  the  term  "respiratory  centre."  Hi« 
obsen'ations  seem  to  show  that  the  two  bundlcH  :i1k>vc.  aM  in  the  case 
of  the  anterior  pynimids,  jturtially  decussate  in  the  middle  line.  They 
are  also  connected  with  the  nuclei  of  the  vagus  and  fifth  nerves, 
hence  any  stimulus  convoyed  to  thcue  nuclei  will  be  transmitted  lo 
the  respiratory  bundles  on  both  sides.  If  their  decussating  tibrve 
in  the  medulla  oblongata  are  sevcrutl,  then  the  impulse  rcAected 
from  the  rniclei  of  the  above  nerves  will  act  only  unilatendly,  an<l 
will  excite  respiration  on  the  same  tide  alone  as  that  stimulated.  A 
peripheral  stimulus  from  below,  however,  as  from  the  brachial  or 
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sciatic  nerve,  may  still  excite  a  bilateral  effect  upon  the  respiratory 
bundles  through  the  (lecuHsutiou  in  the  cummieaure  of  the  Bpinal  cord. 
In  support  of  this,  Nitschmann  (No.  169,  xxat.  1885,  p.  503)  shows 
that  if  the  cord  be  divided  longitudinally  below  the  respiratory  bundles, 
stimulHtion  of  the  sciatic  loses  it^  bilatond  effect. 

Automatism  of  Respiratory  Muscles.  —  It  would  thus 
appear  that  the  respiratory  centre  may  be  a  much  more  con)plex 
Btmcture  than  is  generally  supposed. 

Quite  apart,  however,  from  there  being  a  rogiilating  centre  for  the 
respiratory  movements,  there  remains  the  question  whether  there  be 
not  a  certiiin  autonomy  and  indepeiuJence  of  movement  inherent  in 
the  respiratory  muscles  themselves,  as  in  the  c^ise  of  the  heart. 

Langendorff  <No.  51,  Physiol.  Ab.  1887,  p.  285)  states  that 
regular,  deep,  and  frequont  respiratory  movements  often  follow  in  the 
frog  when  the  brain  is  removed  by  section  through  the  lower  part  of 
the  medulla  oblongata,  when  the  spinal  cord  is  destroyed,  and  when  the 
lungs,  and  in  some  cases  even  the  heart,  are  extir{>ated. 


On  ihe  Action  of  the  BtspiraUny  Centrts,  and  the  manner  in  wfticfi  they  are 
influenced  by  Peripheral  Nerves. 

The  respiratory  nerve  mechanism  consists,  in  the  first  place,  of  the 
above-described  centre  or  series  of  centres  stationed  in  the  medulla 
oblongata  and  upper  jmrt  of  the  spinal  cord,  and  of  bi-anches  of  the 
vagus  and  sympathetic  distributed  to  the  lung  through  the  anterior 
and  postenor  pulmonary  plexuses.  The  latter  follow  the  bronchi 
and  lie  outside  the  cartilages ;  while  in  the  wall  of  the  large  bronchi, 
towards  the  root  of  the  lung,  numerous  ganglia  are  to  be  found 
(Uenmk,  Klein,  Stirling)  in  connection  with  them.  It  is  doubtful 
whether  the  vagus  communicates  directly  \nth  the  bronchial  muscle, 
or  whether  the  ganglia  are  intermediate.  Gerlach  (No.  169,  xiii. 
1876,  p.  50G)  was  of  the  latter  opinion,  and  he  supposed  that  the 
function  of  the  ganglia  w;is  to  induce  a  peristaltic  contraction  of  the 
bronchial  muscle  like  that  of  the  intestine  (sec  p.  65). 

The  so-called  respiratory  centre  in  the  medulla  must,  on  the  other 
hand,  l>e  connected  with  a  nill  centre  higher  up  ;  and,  as  ahea^ly 
hinted,  the  lower  centres  in  the  spinal  cord  are  j)rol»rtbly  under  the 
control  of  tho.se  in  the  medulla  oblongata.  Langendorff  (No.  51,  1887, 
Physiol.  Ab.  p.  239)  calls  the  spinal  the  automatic,  and  the  medullary 
the  rcgidator  centres.  The  former  centres,  he  says,  are  regidated  by 
the  latter,  while  they  are  also  influenced  by  the  centripetal  influences 
of  spinal  nerven,  the  higher  nervea  of  sense,  and  the  will. 

Inspiratory  and  Expiratory  Centres. — Royenthal,  in  the  year 
I8C1,  evidently  initiated  the  idea  that  there  are  inspiratory  and 
expiratory  centres ;  and  he  concluded  that  the  expiratory  ai*e  largely 
stimulated  by  the  superior  laryngeal,  the  inspiratory  by  impressions 
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coming  from  the  lunga.  These  stateroento  are  now  pretty  genernlly 
Admitted.  Marckwald  (No.  377,  p.  117)  believes  that  the  expiratory 
centre  is  excited  with  more  difficulty  than  the  inepirutory,  and  that 
during  ordinary  respiration  the  inspiratory  is  alone  active. 

Influence  of  Vagus. — The  vagiw,  from  ita  intimate  connection 
with  thf  respiratory  tt-ntres  in  the  medulla,  miut  be  intimately  bound 
up  with  their  fuuctiomd  activity.  Whoii  one  vagits  is  divided,  the 
general  effect  is  a  slowing  of  the  ros]iiration8  ;  while  if  both  be  divided, 
the  respiration  becomcn  veiy  slow  and  the  inten'al  Iwjtwocn  the  inspira- 
tory and  the  expiratory  uct  is  much  prolonged.  The  respirations  also 
become  full»  laboured,  and  deep,  so  that  the  animal  presents  a  chai- 
acteristically  distressed  appcaninco. 

If  the  central  stump  bo  stinudatod  with  a  j^entle  interimpted 
c\irrcnt,  the  normal  rhythm  may  Iks  restored  or  the  rapidity  of  the 
respirations  may  Iw  increased  aliove  the  normjil.  They  may  indeed 
become  so  excessive  that  the  diaphragm  is  tetanised  and  respiration 
stops  in  an  extreme  inspiratory  phaae  (Foster). 

Knoll  (Ko.  13,  Uxxriii.  Mathem-Nsturwin.  CUsw,  Ab.  III.  H.  v.  1883)  con* 
cludffJ  that  then  Am  flbm  in  tbo  vagus  of  tlie  nkbbit  rabaerviiig  two  different 
riiiicticiiiK  in  rfUtion  to  rvMjantion.  StiinuUtiitn  nf  tliu  one  kiii<]  ArreatA  th«>  reapira- 
Cioh  in  tliu  itttttv  of  cxpintinii,  And  is  ux:om|>Aniod  hy  cffurU  at  coughinf^.  The  tibrea 
belonging  to  thin  mtC  brttiich  olf  from  lh«  vagus,  ]nrtly  in  the  neck,  jtartly  in  th« 
ihonftx,  »n<l  t(](rwiiJ  lh«nt«etv«>ji  out  in  the  larynx  and  trachea.  StLmuUtiuu  of  tha 
otiinr  not  i»f  nbnvi  uccasionn  contruclion  of  th«  inspiratory  miuclca.  Iti)  offshoott  ara 
coni|iriiio(l  in  tb<i  rami  (radu€ttt»  infcr\orf9  et  ptiimonalr*  of  the  thoracic  vagus.  Ho 
And*  a  similar  nbdiviiton  of  function  of  the  nerve  in  the  oat  and  dog,  in  which 
■aimaU.  moreover,  expiratory  fibres  are  contained  In  the  abdominal  part  of  tli«  unrrt*. 
Tlie  Ult4-'r  .tn*diiitribut«d  to  the  abdominal  rijioera  through  the  roNM  ffKUfrict  f/ at/uux 

StiumUtiim  of  the  upjier  {larts  of  thti  air  (laasagea  (uoao,  palata,  pharynx,  laiynx, 
and  trachea)  excit«a  the  crpiniUjrjf  flbrea ;  while  a  like  stimuloa  applied  to  tba 
detrper  air  paaaagea  (l>ronchial  ramitleationa)  eixcites  tbo  insyiratoty  fibres.  Roaenthal 
(No.  51,  18S1,  ]>.  39)  also  described  vof^us  fibres  apparently  iiwning  from  the  lung. 
whose  Btimalation  so  acta  uiwn  the  respiratory  centre  that  the  breathing  beoomci 
wr«kvr  and  qutakrr.  and  which,  when  more  powerfully  stlmuUted,  arrrat  the 
brmtiting  in  dwp  tnnpiration.     He  c^led  them  "  regulating  fibnw." 

Influence  of  Superior  and  Inferior  Lar3mgeals. — The  main 
function  of  the  nufKrior  Uxrtjnf^fnh  is  that  of  inhibiting  the  respiratory 
centre.  WTion  the  central  end  of  the  divided  nerve  is  stimulated  a 
retardation  of  the  rapidity  of  the  movements  of  respiratio?»  occurs, 
fotlnwod  by  a  more  or  less  complete  arreat  in  the  state  of  expiration 
with  a  relaxed  diaphragm.  The  same  follows  stimulation  of  the 
trigemini,  the  olfactories,  and  the  splanchnic ;  but  the  glosso-pharyngei 
have  no  such  influence  (Marckwald,  Na  377,  p.  119). 

According  lo  &ae«Dthal  (No.  51,  1881,  p.  30).  the  inferior  laryn^eaU  aim  oon- 
taiu  (ibna  whicJi  arreat  rea|iiratory  moTemontu  in  tlu;  ata^^  of  t>x|ii ration.  TKey  are 
brought  into  play,  howercr,  only  on  being  [luwerfuUy  stimulated,  aurl  they  are 
inactire  in  narcotiwd  animals  and  in  animals  deiKired  of  their  crrcbmra.     Thsy 
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differ  in  these  reapecta  tmva  tbe  fibres,  haring  an  analogous  functioo  coutained  in 
soperior  loryngeals.  He  r^ards  tbe  inhibitory  fibres  of  the  suijerior  laryugeal  aa 
VMembling  the  inhibitory  vagus  fibres  of  the  heart. 

Influence  of  the  Upper  or  Brain  Tracts.— These,  according 
to  Marckwald  (No.  377,  p.  118),  are  next  ia  importance  to  the  vagi  iu 
liberating  rhjakmic  respiratory  movements.  They  can  replace  the 
TagL  The  sensory  ncrvea  of  the  skin,  on  the  other  hand,  cannot  take 
the  place  of  the  brain  tracts  or  vagi  unless  when  the  brain  tracts  are 
inactive. 

Vaso-motor  Nerves. 

636.  The  pulmonary  vessels  are  subject  to  the  influence  of  vaso-motor 
nerves  much  less  than  vessels  in  other  parts  of  the  l>ody.  Differences 
in  pressure  within  the  arterioles  of  the  larger  circuit,  omiig  to  con- 
traction or  relaxation  of  their  walls  from  vaso-motor  coritrol,  by  no 
means  find  their  counterpart  in  the  branches  of  the  pulmonary  artery. 

The  vagus  and  probably  branches  from  the  first  cervical  sym- 
pathetic ganglion  are  the  trunks  from  which  the  pulmonary  vaso-motor 
nerves  are  derived.  The  spinal  origin  of  some  of  them  seems  to  be 
proved  by  the  fact  that  after  section  of  the  spinal  cord  in  the  neck  the 
pressure  within  the  pulmonary  artery  falls  and  again  lises  oji  stinuilu- 
tion  (Badoux,  No.  381,  1874,  quoted  by  FriedJiinder).  Similarly, 
removal  of  the  medulla  oblongata  causes  a  fall  in  the  pulmonaiy  artery 
pressure,  while  electrical  stimulation  causes  it  again  to  rise. 

During  inspinition  the  blood  is  aspii*ated  towards  the  chest  and  a 
fall  in  the  systemic  art-erial  pressure  follows  ;  while  diu*ing  expiration 
the  bloo*l  within  the  cheat  is  driven  outwards  and  a  rise  in  the  general 
arterial  pressure  throughout  the  body  takes  place.  The  difference  in 
pressure,  however,  is  not  entirely  ilue  to  these  causes  \  it  is  partly 
owing  to  the  control  of  the  vaso-motor  nerves  issuing  from  the  vaso 
motor  centre  in  the  medulla  oblongata. 

It  is  important  to  romoraber,  in  relation  to  phthisical  and  other 
destructive  diseases  with  a  tendency  to  hemorrhage,  that  the  bloud- 
presfiure  rises  ^vithin  the  pulmonary  arteries  in  a  far  greater  ratio  as  a 
result  of  muscular  exercise  than  within  those  of  the  system  generally 
(Colin,  No.  40,  1864,  p.  759).  With  it  »ll,  however,  it  must  not  be 
forgotten  that  the  maximum  pressure  within  the  pulmonary  circuit  is 
jdways  less  than  that  within  the  systemic. 


Respiratory  Volume. 

037.  Hutchinson  (No.  34,  xxix.  1846,  p.  142)  adopted  the  following  nomenclature 
to  express  tbe  capacity  of  tbe  cheat  at  different  periods  iu  the  respiratory  act : — 

(1)  Residual  air,  or  that  whiob  cannot  be  foroed  out  of  the  chest  by  tbe  most 
fordble  oxpiralioo. 

(2)  R^erve  &ir,  or  that  which  may  b«  forced  out  by  a  full  expiration,  but  whtoh, 
ia  ordinary  tranqail  breathing,  is  fltill  retained. 
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(3)  Breathings  air,  or  that  required  to  perfonn  gentle  inapirAtion  And  expintioii. 

(4)  Comptemental  air,  or  that  which  can  at  will  be  drawn  into  the  lungs  by  a 
riol6Dt  excrtiuu,  constituting  th«  deepest  poatiblo  iiutpiration. 

The  VitaJ  Capacity.— To  the  Uatj 
three  of  thcao  dirisiona  combined,  that 
is  to  aay,  the  greatest  volnutAry  expira- 
tion following  the  deepest  inspiration, 
he  a]ipliefi  this  term. 

The  vital  oapaeity  is  greatly  rc^^ 
lat«d  by  the  height  of  the  iudivtduaL. 
Taking  the  vital  capacity  of  a  iiiau  from 
6  feet  to  fi  feet  1  inch  at  176  cubic  iueh^a, 
he  found  that  it  increaAm  in  the  ratio  of 
8  cubic  inches  for  every  inch  of  bci)j;lit 
between  this  and  6  feet,  but  tliat  the 
length  of  the  trank  of  the  body  alone 
has  Utile  to  do  in  regulating  it.  Tha^ 
range  of  movement  of  the  Itounc 
of  the  cheat  ii  the  chief  factor  con- 
osnieQ* 

ThU  "mobility"  in  an  onliiiary 
man's  chest  is  about  3  inches ;  it  mny 
be  determined  by  [lauing  a  tape  round 
tbe  chest  opposite  the  nipples,  and 
noticing  the  IeD>:^b  durinj^decp  inspira- 
tion and  expiration.  Thu  ditrorviice 
betweuD  the  two  will  be  the  "mobility." 

Means  of  meaaunng  Ike  FUal 
Capacity — Ilutchitts&n's  Sptramfier, 

Thi.1  instnimcut  coniists  of  a  veeaid 
containing  water,  out  of  which  a  receiver 
is  raised  by  breathing  into  it  throngh  a 
tnbe ;  the  height  to  which  tlie  receirvr 
!a  raised  indicates  the  volume  of  the 
vital  ca|«city. 

To  prepare  the  Instrument  for 
Uae. — \,\)  Place  the  in»tnuiicnt  abuut 
3  feet  from  the  ground  on  a  firm  lerel 
Ubie. 

(£)  Tuni  oir  iJie  water  tap  ^Fig.  235, 4] 
and  oficn  the  drain  tap  (5)  aecn  at  the 
bottom  of  the  spirometer. 

(3)  Pour  water  into  the  spout  at  tbe 
back  until  it  rises  behind  the  slip  of 
glasa  (3)  placed  above  tlio  air-tulie. 
[4}  Sliite  the  movable  index  (2) 
opposite  0  on  \U^  ^•m.U  aiul  add  water  until  it  la  exactly  on  a  level  «1th  the 
•ftnlgilt  edge  of  this  index.  Sbonlil  too  much  water  be  already  potire*]  intA  the 
•fibaBMter,  draw  nff  by  the  tap  (4]  luflteient  to  bring  the  water  down  to  the  edge 
of  the  index. 
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(5)  Pour  a  little  coloured  spirit  into  the  bent  tube  (6)  until  it  rives  iu  the  two 
legs  or  this  tube  about  3)  inclius  (7). 

(6)  Fix  the  rods  (S)  iuto  tho  Bocketa  (9)  on  each  side  at  the  top  or  the 
spirometer. 

(7)  Place  the  cross-hvad  (10)  upon  these  rods,  so  that  the  name  of  the  inatnuaeut 
foces  the  operator  ;  then  pass  the  two  red  cords  (11, 11}  over  the  pulleys  at  each  end 
of  tlie  cross-head. 

(8)  Turn  off  tlie  taps  (5  and  1),  then  suspend  the  counter  balance  weights  (12,  IS] 
to  the  red  oord. 

(9)  Screw  the  flexible  tube  (14)  on  to  tho  extremity  of  the  air-tube  above  the 
tap  (1). 

(10)  The  small  thermometer  (13)  may  either  bo  attached  to  the  spirometer  on  the 
little  hook  above  13,  or,  which  is  better,  hung  up  iu  any  conreuieut  ooruer  of  the 
ro(>m. 

The  spiromettr  is  now  ready  for  makinf^  an  oljaervatlon. 

To  measure  the  Vital  Capacity.— AVheu  the  vital  rajiacity  of  the  lungs  is  to  he 
made,  let  the  person  to  be  exaiiuiied  loosen  hia  vest,  ,^^;ui  ytrfcHttf  erect,  with  the 
head  thrown  wfll  hock.  This  done,  he  must  then  slowly  and  eircctually  fill  his 
chest  with  air,  or  inspire  as  deeply  as  possible,  antl  put  th«  niouthpit'co  (Kig.  235,  14) 
between  the  lips,  holding  it  tliero  suffii'itntly  tightly  in  jtrpvent  any  breatli  escaping. 
Tlie  obscn'fcrnu'antime  (.iiM?n»  the  tap  CD,  a"d  immediately  afton\*ard8  the  jjatient 
slowly  makes  tho  d(H><iK!«t  exjiiration.  At  the  termination  uf  this  the  o[»ertttoi-  turns 
olf  the  tap  (1),  euuliniug  the  expired  air  in  the  receiver  which  is  nuw  raised  out  of 
the  reservoir. 

To  meajjure  the  quantity  of  air  hi-mthed  into  the  spirometer,  the  receiver  must 
_be  lightly  deprei^wl  witli  the  baud  until  the  two  mirfttcra  of  tlio  coloured  liipiid  in 

licnt  tube  arc  brought  levrl  with  each  other.     When  these  are  fqiial,  tho  straight 

[e  of  the  index  (Fig.  236,  2)  luny  tw  Hlid  to  the  level  t)f  the  water,  t>een  through  the 
lUp  of  glass  (3),  when  it  will  cut  the  degieo  utK)u  the  scale  which  numbers  tho  cubic 
iDobes  of  air  breathed  from  the  lungs.  Kju^h  degree  u|)ou  the  scale  measures  two 
CUhie  incliL-8. 

To  discharge  the  Air  out  of  the  Receiver. — Remove  the  valve  (Fig.  '235,  17) 
with  one  hand,  while  the  other  depresses  the  receiver  iuto  its  original  [position,  taking 

Cicnlor  cane  before  retiimiug  the  valve  (17)  into  the  socket  (16)  tliat  tho  receiver 
I  perfectly  st  the  bottom,  and  that  the  surfaces  of  the  liquid  iu  tho  bent  tube  (7) 

level  with  eaeh  other  i>f/ore  the  valve  is  closed. 

Litrmtun  on  Pkysie^ogy  tmd  Anatomy  of  Respiratory  Or^foau. — Amstein  (Traus- 
venw  Stnat«r]  Muwle  iu  ridmouary  Veins):  Ceutralbf.  f,  d.  med.  "Wissenseh,,  xv. 
1877,  \\  t>9a.      D'Arsonval ;  Rwherchwi  thi*ori*pies  el  exiM'-hmentales  sur  le  rOIe 

IVlasticitt*  du  jioiunon,  etc.,  1877.  v.  Bascb  {Funetiou  of  I^uhnouary  Capillary 
mre):  Wicn.  niK<i.  IJl.,  x.  1887,  ]».  46.'>.  Bernstein  (Action  of  G*rlionic  Acid 
Ulood  ujion  Ri^spiratory  Ceutif):  Arch.  f.  PhysioL,  18S2,  p.  313.  Bert  (EUsticity 
and  Coulractility) :  Comp.  reud.  Soc.  dc  UioL,  v.  186B,  \k  55.  Bowditch  (KlTect 
of  Reap.  Movement  on  Pulni.  CSrvulation) :  .Toum.  of  Physiol.,  ii.  l.S7i>,  p.  91. 
Brown  (lHU*"rvation  of  the  Bronchi):  Ediu.  Slwl.  Joum.,  xixi.  1886-86,  p.  255. 
Bruning^ :  Ueb.  d.  inspirator.  Aujiriohnungsfuhigkoit  d.  Lungenspitreu.  1877. 
Charcot  (Lobukr  Structure  of  L.) :  Progrts  ni.'d..  v.  1877.  P.  486.  Comil  (Normal 
Structure  of  L.):  In  his:  Leyons,  etc.,  1884.  Dittmar-Finkler  (Kt-spiratiou  of  Inani- 
tion) :  An-li.  f.  A.  gcs.  Physiol.,  xxiii.  1880-81,  p.  175.  Ewaid  (Apjaratiw  for  Arli- 
tlL-ijii  Rcsjiiration) :  Arcll.  f.  d.  ges.  PhysioL,  xxxi.  1883,  p.  147.  Ewald  and 
Robert  {U  the  Lung  air-tight) :  Arclu  f.  d.  ges.  Physiol.,  xxxl  1863,  p.  160.  Flint 
(<  '    tpinitory  Movements):  Brain,  iv.  1881,  p.  43.     Fredericq  (Respiratory 

I  :  AitIl  f.  Physiol.,  1833,  Suppl.-Bil.,  p.  51.     Gad  (I)Li-fiulcnce  of  Difli- 

ciiItv  oi  ikK'athing  ou  Xcr\'u.s  Vagus):  Arch.  f.  PhysioL,  1881,  p.  638.  Garlaad : 
Pncumo-dynomics,  1878.     Gerlach  (Innervation  of  Musciilar  Fibre) :  Arch.  f.  d.  ges. 
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Over  the  anterior  thoracic  region,  and  on  either  side  of  the  spine 
towards  the  base  of  the  chest>  it  has  what  is  known  as  a  vesicular 
character.  This  is  audible  during  the  entire  inspiration  and  through- 
out a  portion  of  expiration. 

Hytle-Salter  (No.  148,  xxrii.  1861,  p.  504)  aays  tliat  tlie  murmur  of  natural 
linttoD   is  hoard  only  duiing  inspiration,   but  that  whenever   the  lirvathiug 
bAoomes  at  all  forced,  a  murmur  is  also  conveyed  to  the  ear  dnrtng  expiration. 

On  either  side  of  the  vertebral  column  higher  up,  and  more 
particularly  on  the  right  side,  the  murmur  has  a  bronchial  chai'acter — 
that  is  to  say,  it  is  not  breezy,  as  in  the  before-mentioned  localities, 
bnt  has  more  of  a  blowing  or  nishing  quality. 

The  Stethoscope. — The  idea  of  the  stethoscope  (onj^os,  the 
breasts  and  (r/torr<w,  I  explore)  was  first  suggested  to  Laennec  (No. 
387)  from  the  difficulty  he  experienced  in  examining  an  obese  female 
patient's  chest.  Being  familiar  with  the  welUknown  acoustic  fact 
that  a  stiund  such  as  the  scratch  of  a  jiin  is  so  well  conducted  along 
a  piece  of  wood,  he  rolled  a  quire  of  paper  into  a  kind  of  cylinder 
and  applied  his  car  mediately  by  means  of  it  to  the  patient's  chest. 
He  was  astonished  and  delighted  to  find  that  he  could  thereby  hear 
the  sounds  of  the  heart  more  distinctly  than  ho  had  over  heard  them 
before  when  employing  the  iuxraediate  metho<l  of  auscultating  then 
exclusively  in  use. 

The  first  instrument*  he  constructed  were  made  of  rolled  paper, 
and  the  af>crture  naturally  left  in  the  centre  led  him  to  the  important 
discovery  that  this  is  necessary  for  the  exploration  of  the  voice.  He 
found  a  solid  cylinder  best  for  conveying  the  sounds  of  the  heart ; 
and  although  the  same  instrument  served  for  the  respiratory  murmur 
or  fnr  rhonchns,  yet  both  of  the  latter  were  more  distinctly  audible 
when  the  instrument  was  perforated  throughout  and  excavated  into 
a  somewhat  funnel-shaped  extremity. 

He  subsequently  employed  stethoscopes  made  of  difierent  sub- 
stances, but  found  that  those  constructed  of  light  wood  or  cane  were 
the  best 

The  stethoscope  probably  acts  in  several  ways.  In  the  fii-st  place, 
M  is  well  known,  the  law  that  the  intensity  of  sound  increases  in 
inverse  proportion  as  the  square  of  the  distinco  does  not  apply  to 
straight  cylindrical  tul>es,  and  consequently  sonorous  waves  may  be 
tmnsmitted  much  more  readily  along  an  elastic  medium  in  a  tube 
than  when  the  medium  is  unconfined.  Then,  in  the  second  place,  the 
material  of  which  the  stethoscope  is  constructed  is  of  itself  an  excellent 
conductor  of  sound.  And,  in  the  third  place,  the  successive  reflections 
of  the  sound  within  the  expanded  end  and  tube  probably  exaggerate 
certain  soimds  by  concentrating  the  sound  waves  in  a  direction 
parallel  to  the  axis  of  the  instrument. 

Cause  of  Normal  Murmurs. — Two  main  theories  are  enter- 
tained respecting  their  production.     The  first  and  the  earlier  of  the 
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two  WM  upheld  by  Laennec  (No.  387)  and  Magendie  (Xo.  59,  1834- 
35),  namely,  that  the  respiratory  murmur  is  the  result  of  friction  of 
the  air  against  the  trachea,  bronchi,  and  air-sacs;  while  the  second, 
entertained  by  Beau  (No  107,  v.  1834,  p.  570)  and  Spittal  (No.  19, 
li.  1839,  p.  99),  is  that  the  sound  is  not  genoratod  in  the  vesicular 
tissue  or  fine  bronchi,  but  in  reality  is  c<ausod  by  the  vibration  induced 
in  the  air-current  on  entering  the  npi)er  respiratory  passages  being 
propagated  downwards.  The  luptul  irin  thtonj  was  suggested  to 
account  for  respiratory  munmu*s  as  for  those  generated  in  connection 
with  the  diseased  heart  and  blood  -  vessels  (see  vol.  i.  Sect.  581). 
The  air  on  entering  the  narrow  chink  of  the  glottis  is  broken  up  in 
ita  continuity  and  thrown  into  sonorous  Wbration,  whereby  a  murmur 
is  generate<l.  This  is  transmitted  along  the  finer  air-passages  and  ia 
heard  on  the  surface  of  the  chest 

Beau  believed  that  the  sonnd  in  reality  originated  at  the  pharynx 
(guttural  sound),  while  Spittal,  although  agreeing  with  him  generally 
as  to  the  part  of  the  respiratory  tract  concerned  in  its  production, 
was  strongly  persuaded  that  the  rima  glottidis  was  the  constriction 
which  set  the  air  entering  the  chest  into  \'ibration. 

Spittal  i^uotcs  Kjiciborr-ki,  however,  as  making  the  statement  that 
when  the  trachea  is  cut  through  in  u  rabbit  so  as  to  do  away  with 
the  hiryngcal  and  pharyngeal  elements  of  the  sound,  the  respi- 
ratory murmur  contiimeA.  Spittal  thought  that  the  murmur  under 
these  circumstances  might  1>e  induced  by  the  air  entering  the  trachea 
itMJf. 

P.  Niomeycr  (No.  385,  p.  84)  states  that,  if  the  trachea  of  an 
animal  is  cut  aatMs,  the  initial  part  of  the  In'uxt  (soutflc  glottiquc) 
raniahos;  and  if  aftcn^'ards  the  vagi  are  di^-idcd  a  passive  dilata- 
tion of  the  itifundibula  follows,  with  vesicular  emphysema  accompanied 
by  a  suppression  of  the  terminal  portion.  This  experiment  would 
thus  tend  to  show  that  there  are  two  factors  entering  into  the  pro- 
duction of  the  normal  vesicular  murmur — the  one  laryngeal,  the  otberi 
Alveolar. 

The  majority  of  recent  writers  on  auscultation  have  accepted 
Beau  and  Spittal's  theory,  either  in  its  entirety  or  with  certAin 
modificutions.  It  is  quite  likely  that  the  respiratory  murmur  is  not 
generated  at  any  one  point  in  the  respiratory  fxissages,  Imt  that  it  is 
the  tvtm  of  the  rilfratumf  excited  htf  the  air  rufhiuQ  uUmtj  tube*  and  f>a»tQgt9^ 
of  mrying  calibre — that  is  to  aay,  through  the  air-pusages  from  tl 
larynx,  or  it  may  be  c\ct\  the  i>harynx,  down  to  the  entrancaj 
of  the  Rmallest  bronchi  into  the  infundihula  and  air-vesicles.  Theatf' 
alterations  in  calibre  are  multifarious.  Thus  there  is  first  of  all 
the  chink  of  the  glottis  followed  by  the  comparatively  wide  chamber 
of  the  larynx ;  this  again  is  succeeded  by  the  trachea,  narrowest! 
immodtately  under  the  larynx,  reaching  a  maximum  width  alH>ut  the 
middle  of  its  ooorse,  and  l>ccoming  again  constricted  from  tbiH  point 
down    to   the   bifurcation,    when   a    widening   occurs ;    the    trachea, 
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further,  opens  into  the  still  larger  sectional  area  of  the  bronchi ; 
while  the  terminal  bronchi  ultimately  divulgo  into  the  capacious 
infundibiila  with  their  attached  air-saca. 

Braune  and  St<'^hel  (No.  4!1,  I880,  i.  p.  193)  found  that  out  of  ten 
examples  in  Man  the  relationshiji  of  the  transverse  sectional  area  of 
the  trachea  inimediutoly  al>uve  the  bifurcation  to  the  sum  of  the  sec- 
tional areas  of  the  primary  bronchi  was  as  100  :  107*8  in  seven  in- 
stances, while  in  the  remaining  three  the  sectiorml  are^i  of  the  ti*achea 
was  greater  than  that  of  iU  bronchial  aubdivisionfl. 

P.  Kiemeyer  (No.  886,  p.  84)  alleges  that  the  bruit  of  bronchial  respiratina  is 
caused  by  the  resonance  within  the  trachr^o-hroncHial  canal  of  souu'i  engendered  at 
the  glottis,  while  that  of  vesicular  iusplration  is  induced  by  recurrent  oscillation  of 
the  fluid  Tein  caused  by  the  entniDce  of  the  bronchus  into  the  infimdibiilum  and 
sir- vesicles. 

He  suggcsto,  on  the  other  hand,  that  the  feeble  munnur  of  expiration  may  be  tho 
effect  of  the  current  of  air  inijiinging  against  the  tliree  emineiiRes  undtrljinK  the 
epiglottis.  Tho  murmur  of  expiration  is  niucli  more  feeble  than  that  of  inspiration, 
probably  on  account  of  ita  Iwiog  conveyed  away  from  the  car  placed  over  the  chest 
instead  of  tovrants  it. 

Still  it  ought  to  be  mentioned  that  the  views  above  referred  to  have  not  been 
universally  aLM:bpt^L 

Tlius  Hy<ifi-Sttlter  (No.  148,  xxviu  1861,  p.  615)  concluded  tliat  the  aircellfi  are 
iucapabk'  of  inducing  a  murmur,  and  that  the  respiratory  mnmiur  is  essentially  a 
line-tnbe  sound  (bronchioles),  the  result  jmrtly  of  wall  friction  in  thw  minor  tubes 
and  of  hronchial  souikI  in  the  larger  tubes  conducted  to  the  ultimate  bronchial 
twigs  ;  while  Flint  (No.  69.  L  1883,  p.  809)  disbelieves  in  the  glottic  element  of  the 
vesicular  murmur,  and  attiibutea  it  to  the  separation  of  the  walla  of  the  brouchioloB, 
these  being  in  contact  and  slightly  adherent  at  the  end  of  ex])iratioii. 


Abnormal  Respiratory  Murmurs, 


Conclusions  arrivo^l  at  on  purely  theoretical  grounds  as  to  tho 
pathological  significance  of  certain  sounds  elicited  on  auacuUation  and 
I)crcu53ion  will  often  be  found  to  be  wide  of  the  mark  The  reason 
of  this  is  that  the  conditions  of  the  thoracic  viscera  giving  rise  to 
them  are  so  inconstant.  The  best  of  auscuLtators  will  confess  that  the 
mere  soundts  t^iken  by  theinselves^  can  seldom  be  held  as  diagnostic 
of  any  particular  nialady,  but  that  they  are  simply  an  important  guide 
to  diagnosis  when  combined  with  information  derived  through  other 
means  of  examination. 

Tubular  Breathing.— As  before  mentioned  (p.  53),  the  breathing 
huA  a  harsh,  bronchial,  or  vesiculo^bronchial  character  on  either  side 
of  the  spinal  column  towards  the  upper  part  of  the  chest.  "When 
the  lung  becomes  solidified  at  any  jmrt,  this  sound,  often  much  exag- 
gerated, is  also  heard  over  the  solidiiied  part.  It  then  may  resemble 
the  sound  beard  on  auscultating  the  trachea. 
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Flint  (No.  69,  t  1868,  p.  809)  hniUtM  the  sonnd  bj  blowing  into  rabber  tubes 
rMching  firom  the  month  to  the  eu-,  and  covered  in  the  Utt«r  situAtioo  by  the  hund. 
With  tax  equal  current  of  air  the  toniid  ia  high  in  proportion  to  the  sraaUneas  of  th«j 


The  cause  of  the  tubular  or  bronchial  murmur  being  heard  in 
abnormal  situations  when  the  lung  is  solid  is  usually  supposed  to  be, 
that  the  sound  is  better  conducted  through  a  solid  than  through  a 
gaseoua  medium.  Sound  passes  through  all  elastic  bodies,  and  as  a 
rule  the  denser  the  body  the  more  readily  it  is  transmitted.  The 
ticking  of  a  watch  is  heard  in  wat^r  at  a  distance  of  23  feet,  in  oil  at 
16|  feet,  and  in  air  at  only  10  feet.  If  a  bell  is  sounded  at  the  end 
of  a  sufficiently  long  iron  tube,  two  sounds  with  an  interval  between 
thftin  are  heard  at  the  other  end,  the  first  conducted  by  the  dense  iron, 
the  second  by  the  lighter  air. 

Cavernous  and  Amphoric  Breathing. — The  term  amphoric 
hreathing  was  invented  by  Laennec  (No.  387,  p.  64)  to  indicate  a 
respiratory  sound  like  that  heard  on  breathing  over  the  mouth  of  an 
empty  bottle.  That  of  cavemcus  breathing  is  usually  employed  to 
indicate  a  minor  degree  of  the  same  sound.  It  may  be  imitate<l 
(Flint)  by  placing  an  clastic  lialloon,  with  attached  tul>c,  in  contact 
with  the  ear  and  blowing  interruptedly  into  the  tube.  It  has  a 
peculiar  metallic  timbre. 

It  is  usually  foimd  to  be  associated  with  a  pulmonary  cavity  having 
dense  walls,  and  with  a  bronchus  of  considerable  size  opening  into  it. 
The  cavity  may  be  bronchiectatic. 

Rhonchi  and  Sibilant  Sounds. — By  rhonchits  or  "  the  rAle  of 
Laennec  "  is  meant  a  more  or  less  rough  snoring  sound  emitte<l  from  a 
lironchus ;  l»y  a  sibilant  t-<ilt  is  understood  a  sound  of  a  musical  whist- 
ling character  emitted  from  a  bronchus. 


(No.  8S7.  p.  55)  distiogaiahed  five  different  kinds  oT  rhonchoa:  (1) 
the  rooiat  orepitoui  or  crepltoua ;  (2)  mucous  or  guggling ;  (8)  dry  mnorons  or  snor' 
ing;  (I)  dry  sibiloua  or  whistling;  and  (5)  dry  crvpitous  with  Urge  bubbles  or 
crackling. 

Their  cause  is  usually  the  presence  of  more  or  less  viscid  secretion 
within  the  bronchial  tubes.  They  are  particularly  indicative  of 
bronchitis  acute  or  chronic. 


Felctti  and  Apollonia  (No.  49,  1S86,  ii.  Ab.  I.  p,  112)lurr« 
the  eouuds  rlicitcd  by  the  proKiic«  of  mucoua  secretion  in  tha  ab-paaagM  ef  1ft 
•vtlftoUl  icAMia,  The  appaimtos  consLita  of  a  lystem  of  tubea  enclosed  in  a  glaas 
bottle  cfm  below,  and  which  ia  immersed  in  wat«r.  By  raiatng  or  lowering  the 
bottle  thc*jr  cauw  air  to  ent«r  or  leave  the  aystcan  of  tubea.  Mucous  secretion  in 
plaovd  in  tha  tubea,  and  aoands  art  thereby  elicited  alike  with  those  of  bronchial 
caUrriL 

They  find  that  dry  rlionchi  remit  fVom  the  ribration  of  layers  of  mncua^  while 
ftibilant  rhonchi  are  oauxed  by  narrowing  of  the  paaaegee  from  accumulated  mucus. 
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IfOfist  r41es  are  not  induced  by  the  rupture  of  air  bells,  but  by  the  air  foi-cing  ita 
way  throngb  a  moss  of  mucna  obstmctiug  a  bronchus. 

Crackling  or  Crepitation. — These  sounds  vary  in  intensity 
from  that  of  the  fine  crackle  induced  by  rubbing  a  lock  of  hair  in  the 
neighbourhood  of  the  ear,  up  to  actual  gurgling.  They  are  usually  due 
to  ftuids  of  different  density  being  contained  in  the  fine  bronchi  and 
in  the  air-vesicles,  surrounded  by  more  or  less  consolidated  lung  tissue. 
They  are  specially  distinctive  of  a  softening  croupous  pneumonia  or 
of  a  cheesy  tubercular  infiltration.  Sometimes,  where  the  litjuid  ia 
peculiarly  viscid,  a  sharp  click,  audible  with  inspiration,  may  alono  be 
perceptible. 

Metallic  Tinkling. — A  peculiar  sound  which  goes  by  this  name 
is  sometimes  emitted  from  caWties  \vith  a  rigid  wall.  Laennec  {No. 
387,  p.  63)  said  that  it  may  be  elicited  during  respiration  or  when 
the  indiWdual  is  coughing  or  speaking,  1>e8t  when  coughing.  It 
always  originates  in  connection  with  a  cavity  filled  partly  with  air, 
portly  with  liquid,  and  therefore  usually  under  two  circumstances, 
namely,  (])  where  serons  or  purulent  effusion  coexists  with  pneu- 
mothorax, or  (2)  where  there  is  a  krge  excavation  containing  liquid. 
He  also  observed  that  it  is  induced  in  pyo-pneumothoras  on  the 
patient  sitting  up,  when  a  drop  of  liquid  falls  from  the  upper  part 
of  the  chest. 

Hippocratic  Succussion  or  Splashing  Sound. —  This  in 
some  respects  resembles  the  former,  manifestly  in  the  fact  that  it  is 
induceil  in  a  cavity  containing  air  or  gas  and  liquid.  When  the 
patient  shakes  himself  a  distinct  splashing  sound  is  heaitl.  The 
presence  of  air  or  gas  over  and  above  the  liquid  is  essetitial  for  its 
production. 

Friction  Sounds. — These  are  characterised  as  rubbing  or  creak- 
ing. They  arc  indicative  of  the  two  surfaces  causing  the  friction 
being  dry  and  rough  as  in  a  pleurisy,  pericarditis,  etc.  The  cause 
of  the  creaking  sound  has  never  been  fully  explained. 


Physical  Cavbes  of  Voice  Sounds. 


639.  It  is  usually  held  that  the  reason  why  the  voice  sounds  are 
indistinctly  heard  over  the  greater  part  of  the  chest  is  that  they  are 
badly  conducted  by  the  air  within  the  lung.  Flint,  however  (No.  59, 
1883,  i.  p.  811),  states  that  when  the  lung  is  out  of  the  body  the  voice 
sounds  are  better  heanl  over  the  part  of  the  organ  filled  with  air  than 
over  parts  which  are  solid;  and  Wakhc  (Ko.  185,  xxv.  1852,  p.  4G0) 
emphasises  the  fact  that  bronchophony  may  exn'st  over  a  lung  so 
resonant  as  to  be  almost  tympanitic,  and  in  which  he  was  able  to 
verify  the  absence  of  consoiidation  at  the  necropsy.  Flint  believes 
that  voice  sounds  arc  better  conducted  by  air  than  by  a  solid  medium, 
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atid  that  when  the  lung  ia  solidified  the  conduction  of  the  voice  sounds 
mainly  takes  place  through  the  air  contained  in  the  bronchi. 

The  chief  abnormal  voice  sounds  heard  over  the  chest  are  broncho- 
phony, aimplo  increase  of  the  vocal  reeonanoe,  a^gophony,  pectoriloquy, 
and  certain  whiejicring  phenomena  specially  dwelt  upon  by  Flint. 

Bronchophony. — By  this  is  implied  the  transmission  through 
the  lung  tissue  of  the  voice  sounds  generated  in  the  larynx  ^vitho^t 
the  words  Vicing  perceptible. 

The  causation  of  the  phenomenon  is  evidently  somewhat  complex, 
and  often  occurs  under  what  might  bo  considered  contradictory 
conditions. 

Luinncc  rvfifarded  bronchophony  u  dependent  npon  iocreuiad  density  of  the  luug 
tiuuo,  uiU  iu[t[j(»ed  that  a  tistuo  reiiderad  cora|nrmtiveIy  bomogetwoiu  from  tho 
exclusion  of  ur  coDducted  tho  nuimds  hotter  than  tho  mixtaro  of  doooitica  in  th« 
hatiirat  hing.  In  npjMviition  to  thia  stAteniont,  however,  it  U  to  be  remarlcod  that  it 
U  wmiotuues  iutouao  in  renouUr  emphysema. 

Skoda  Iwliaved  that  consouauoo  of  the  air  in  the  bronchial  tubes  with  tbt 
luyngwl  voioo  wotdd  account  for  bronchnphony.  'Walih*.  however  (Xo.  ISft,  xxv. 
19A%  p.  461),  tmly  enongh  pointed  out  that  this  ozplan&tion  ti  nnnttijfactory, 
seeing  tliat  air  in  a  resonator  does  not  coii9onat«  with  every  sound  produced  at  its 
orifice,  but  only  with  the  fundamental  note  of  the  eucloiied  sjiaco,  and  with  othors 
having  a  fixeil  harmooical  relationship  to  ittat  note — with  certain  of  ita  concunla  in 
fact.  Bronclto]thouy  in  often  louder  tluui  the  Urynf^&l  roic(>,  and  hence,  jtfttbahly, 
tho  Homid  iM  roHfcted  (Tom  the  vibrating  bronchial  wall,  and  is  thus  intensified  as  in 
th«  speaking  tnuD|iet. 

He  ooDolnded  (p.  637]  that  bronchophony  is  a  ranUtant  of  conduction  and  echo  ; 
in  a  secondary  degree  ]ierha[i»  of  eonsonanc«  ;  and  in  vtrj  rare  instances  (possibly, 
for  oiample,  in  eiuphywnialotis  rarefaction}  of  uuison-resonanoe  of  tho  thoracic  cavity. 
He  also  thought  that  Uiere  might  be  some  subsidiary  conditions  at  work  the  infiu- 
SOoe  of  which  cannot  Iw  doubted,  such  as  tho  density  of  tho  ga8cs  in  the  th'>rax, 
their  composition,  their  teui[>eniture,  and  tho  tjuautity  of  fluid  in  the  tulMS. 

I%$  e(mdiiionM  undfr  lehtch  Immehojtkony  i$  clinicaiiy  otntrvabk  are,  according  to 
th«  same  suthority  (p.  460) : — 

(1)  IncreafMo)  drusily  of  the  pulmouaiy  tissue  surrounding  pervio«iB  bronchi,  thus 
forming  a  mndium  of  eounnunication  between  the  pervious  bronchi  and  the  spot  of 
examination  on  the  surface  of  tho  chest. 

(3)  luersased  density  of  tPTttim  produced  by  extraneous  pressure. 

(9)  t'ressnce  of  any  extra- pnimunary  fonuatiou  in  such  a  situatiou  as  to  form  a 
ooDnecting  link  between  ths  snrftOT  eaamissd  and  a  brondnu  of  some  eaUbn. 

(4)  Increased  width  and  hypsrtrophy  of  the  snbstanee  of  the  bronehial  tnbes. 
(6)  Diminished  density  of  the  bing,  as  in  the  rarefaction  of  vesicular  emphysema. 

Pectoriloquy. — This  differs  from  the  foregoing  chiefly  in  the  fact 
that  not  only  tlio  voice  aounda  but  aho  tho  worda  are  transmitted 
through  tho  chest. 

Tho  nrticuJjito  sound*  may  have  a  peculiar  Punchinello  or  goat-like 
character  sometimes  known  as  iEg^ophony  (tilyo^t  a  goat,  and  t/xMvr/, 
the  voico).  Tlie  condition  mw  discovered  by  Loenneo  (No.  387, 
p.  48),  and  was  altnhutt'd  by  him  h  the  notnral  re$onanct  of  th^ 
voiu  in  Uu  broHcIml  luhe*  rendered  more  dislittci  In/  compression  of  ths 
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Iwng^  and  by  transmission  of  the  sound  through  an  interposed  thin  layer 
of  liquid  contained  in  the  pleural  cavity.      It  is  heard  beat  during 

whispering. 

Whispering  Sounds.— Flint  (No.  59,  1883,  i.  p.  81 1 )  states  that 
in  health  there  is  a  normal  bronchial  whisper.  In  disease,  soiuids  corre- 
lative to  those  produced  by  a  loud  voice  are  audible,  namely,  whisper- 
ing bronchophony,  increased  bronchial  whisper,  cavernous  whis^wr, 
whispering  pectoriloquy,  and  amphoric  whisper. 

Physical  Causes  or  Pbrcussion  Sounds. 


640.  Historical. — The  hollow  sound  emitted  on  percussing  the 
chest  must  have  been  knowni  long  before  last  century,  but  it  was  not 
until  the  year  1761,  when  Leopold  Auenbnigger  (No.  577)  published 
hie  thesis  on  the  subject,  that  the  idea  of  the  altered  percussion  note 
being  indicative  of  diseased  conditions  came  to  be  entertained.  The 
further  development  that  the  matter  underwent  at  the  hands  of 
Piorry  and  Skoda  place<l  percus-sion  a.s  a  valuable  means  of  diagnosis 
on  a  sure  physical  basis. 

Cause  of  Normal  Percussion  Sound. — The  sound  elicited  on 
percussing  the  normal  chest  depends  upon  cortAin  well-known  factors, 
among  the  most  important  of  which  are  (1)  the  vibratilo  character  of 
the  chest-wall ;  (2)  the  vesicular  character  of  the  lung ;  and  (3)  the 
fact  that  the  air  couUuned  in  the  liuig  is  an  clastic  fluid  capable  of 
propagating  sound-waves.  When  the  chest  is  percussed  the  various 
parte  concerned  ribrate  simultaneously,  with  the  effect  of  inducing  a 
characteristic  sound.  The  sound,  as  pointed  out  by  Flint  (No.  59,  i. 
1883,  p.  809),  can  be  closely  imitate<l  by  percussing  a  bread  loaf 
covercfl  mth  a  few  folds  of  a  napkin. 

Flat  Sound.— The  term  is  used  by  Flint  (No.  420,  p.  59)  to 
eizpress  entire  absence  of  the  percussion  resonance.  Its  general 
cause  is  more  or  less  complete  replacement  of  the  natural  vibrating 
media  by  others  which  are  less  vibratile.  Thus  pleural  effusion, 
oedema  of  the  lung,  and  croupous  or  tuberctdar  pneumonia  are  all 
examples  of  conditions  under  which  it  occui's. 

Dull  Sound.— When  the  natural  percussion  note  loses  some  of 
its  resonance  the  condition  is  known  as  that  of  percussion  dulness. 
All  grades  of  dulness  are  met  with  up  to  the  point  where  the  sound 
becomes  completely  flat 

Dulness  is  usually  duo  to  minor  degrees  of  the  conditions  which 
occasion  flatness.  The  measure  in  which  a  body  fails  to  resonate  on 
percuseion  depends  upon  the  thickness  of  the  underlying  media  im- 
permeable to  air,  and  dulness  may  consequently  l>e  the  result  merely 
of  thickening  of  the  pleura.  The  percussion  sound  over  a  phthisical 
cavity  is  often  dull,  probably  from  its  being  surrounded  by  solid  tissue 
or  from  its  wall  being  very  thick.     If  a  cavity  communicate  with  a 
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bronchus,  the  jierciiasion  sound  over  it  is  modified  by  opening  the 
month  (Wintrich),  by  inspiring  deeply  (Friedreich),  or  by  changing 
from  the  rocumbent  to  the  sitting  posture  (Gerhardt),  signs  which 
may  be  of  considerable  diagnostic  importance. 

Tbft  fUt  ftod  diUl  |)ercnuion  notes  aui  be  grajthictlly  imitated  after  pArtially  im- 
nenbig  a  loaf  of  bread  in  water,  or,  what  is  better,  in  melted  gelatine,  and  allowing 
th«  w>lntJon  to  solidify.  The  note  emitted  from  the  immenied  y^xt  on  |)erctia>ion  it 
jCo/,  tliAt  dorivt'^l  rn*in  tlit*  part  intermediate  between  the  two  ia  dull. 

Tympanitic  Sound. — In  this  the  percussion  note  approaches  to 
ft  musical  soiuid  or  true  note.  For  its  production  the  presence  of  a 
cavity  wth  readily  vibrating  walls  somewhat  loosely  distended  with 
air  is  necessary.  When  the  distension  becomes  extreme,  the  musical 
character  of  the  note  is  lost  and  the  percussion  becomes  diUl.  It  is 
an  accompaniment  of  pneumothorax,  and  is  allcgod  by  Flint  to  be 
also  sometimes  met  with  in  connection  with  pulmonary  cavities  or  in 
solidification  of  the  whole,  or  a  part,  of  the  upper  lobe  of  a  lung.  In 
the  latter  case  he  believes  that  the  tymf>anitic  resonance  must  be 
derived  from  the  air  in  the  lower  part  of  the  trachea  and  the  bronchial 
tubes  exterior  to  the  lung  (No.  420,  p.  64). 

The  sound  may  not  be  entirely  ti/mpmiitir,  but  what  is  sometimes 
termed  vesUulo-tympanitic,  as  in  pulmonary  emphysema. 

Tho  tympanitic  note  can  be  imitated  by  scooping  out  the  soft  part  of  a  loaf  and 
leaving  the  crust,  tho  vesicnlo-ljmiiauitic  sound  by  passing  through  tho  loaf  a 
hollow  glass  cylinder  ono-half  inch  in  diamottfr  (Flint).  The  best  means,  however, 
of  diNitUyinff  all  the  phenomena  of  tympanitis  Is  by  the  percussion  of  stomach  and 
intestine  iu  various  states  of  inflation  with  air. 

Crack-pot  Sound — The  best  illustration  of  what  ia  meant  by 
this  is  to  be  olitaine<l  by  clasping  the  hands  together  in  such  a  manner 
that  they  oncloeo  a  ca\nty,  and  then  knocking  thorn,  in  this  position, 
ahorply  against  the  knee. 

It  is  generally  associated  with  a  phthisical  cavity  enclosing  air, 
located  near  the  surface  of  the  lung,  and  commtmicating  with  a 
bronchus ;  and  where,  moreover,  the  thoracic  wall  is  thin.  It  is  also 
met  with  in  connection  with  certain  pleural  effusions  towards  the 
upper  level  of  the  liquid.  i 

Phonometry. 

C41.  The  tuning  fork  sometimes  affords  important  indications  of 
an  alteration  in  the  density  of  the  thoracic  contents.  Thus,  if  it  be 
•et  in  Wbration  and  placed  over  the  natural  chest,  its  sound  is  in- 
creased, whereas  if  the  underlying  parts  are  solidified  and  contain  little 
air  its  lound  is  attenuated. 

LUendun  <m  AuseuUati<m  and  PsraHstMnt. —Acoustic  Experimeats  hcAring  on 
A.  of  CavitJM:  Olasg.  Msd.  J.,  i  18AS-<t9,  p.  418.  Auenbnirger :  Invt-ntuiu  novum 
ex  Pereossione  thoradi  haniAai,  etc.,  17ei.      Beau:  Ardi.  ^- n.  'U>  MmI.  US4. 
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Eichorst  and  Jftcobson :  Centralbl.  f.  d.  med.  WissensctL,  zi.  1873, p.  267.  Flint: 
Compendium  of  Perctifision  and  Auscultation,  1869;  (meclianism  or  crepitant  and 
subcrepitant  r&les)  K.  York  Med.  J.,  viii.  1869,  p.  449  ;  Physical  Exploration  of  the 
Lungs,  etc.,  1882  (artificial  production  of  sounoa],  Lancet,  1883,  i  p.  809 ;  J.  Am. 
Med.  Ass.  Chicago,  iv.  1885,  p.  678.  Laennec :  L'auscultation  mMiate  peut-eUe 
serrir  aux  progr^  de  la  mM.  pratique!  1821 ;  do  Vamcultation  mMiate,  etc.,  1837. 
M'Vail  (Cause  of  Wavy  Sound):  Brit.  Med.  J.,  1883,  i.  p.  902.  Niemeyer: 
Handbuch  d.  theoret.  vl  clin.  Percussion  u.  Auscultation,  1868-70.  Salter  (Nature 
and  Cause  of  Respir.  Murmur) :  Brit,  and  For.  M.-Chir.  Rev.,  xxvii.  1861,  p.  502  ; 
Ibid,  zxviii  p.  185.  Skoda:  Auscultation  and  Percussion,  £ng.  Transl.,  Phila., 
1864.  Spital  (Experimental) :  Edin.  M.  and  S.  J.,  U.  1839,  p.  99.  Talma:  Deut. 
Arch.  £  tlin.  Med.,  xviii.  1876,  p.  58.  TyndaU:  On  Sound,  1867.  Walshe 
(Mechanism  of  Bronchophonv) :  Med.  Times  and  Gaz.,  iv.  1852,  pp.  460,  636. 
Waters :  Brit  and  For.  M.-Chir.  Rev.,  xxxv.  1865,  p.  217. 
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THE  LUNG— (tV>n«iiiu«rf) 

FUNCTIONAL  DISEASES. 

DysPNCEA  (5ts,  mih  difiodty,  and  r»  cu,  /  breathe). 

642.  UvspNiEA  or  tliffii-'idty  in  breathing  may  be  due  to  such  a 
inultittide  of  aiuHeR  that  it  im  iuanife»tly  iut|>Of>8iblo  to  duscrib«  tbeni 
all  in  the  space  at  oiir  command.  The  chief  general  causes,  howdTer, 
may  bo  enumerated  as — (1)  obstrmiiotis  sUuaUd  in  the  air  passages; 
(2)  impeded  Jbw  of  blood  thrvugh  the  lung;  (3)  the  pretence  of  gases, 
:h  (^  mrl»omc  oj-iilr,  which  tUfphce  Oie  vxyyen  of  tJie  hhwd. 

Vital  Phenomena. — Where  the  dyspnowi  comes  on  suddenly 
from  oUstnict^sl  tnwrhea  nr  bronchi  the  blood  is  of  a  deep  piuplc  or 
black  colour ;  but  where  the  attuck  of  dyapntea  has  been  prolonged  it 
may  not  ahow  this  extremely  venous  character.  The  heart  is  mwe  or 
loss  depressed  and  retarded  in  its  action  ;  the  temperature  is  lowered ; 
there  is  an  expression  of  great  distress;  the  eyeballs  are  protruded;  the 
li;>9  arc  livi<l ;  and  n  gcnorat  pnfHness  of  the  face  ensues. 

Varieties. — There  are  two  varieties,  namely,  (I)  one  in  which  the 
rapidity  of  the  respiration  is  increased  and  in  which  the  depth  of  the 
resjiimtions  is  decreased  ;  and  (2)  one  in  which  the  rapidity  of  the 
breathing  is  not  alK)ve  the  average.  The  former  is  well  exemplified 
in  thedyspnoDA  from  lipsemiA  and  several  other  maladies.  The  breath- 
ing in  it  is  frequently  of  a  [Minting  character,  as  if  the  individual  had 
bean  running  a  race.  The  latter  is  oftenest  met  with  in  head  injuries 
AOCompanied  by  corapre^ion  of  the  brain. 

Its  Pathology. — There  is  difTerence  of  opinion  hr  to  whether  it 
is  the  presence  of  carbonic  acid  gas  or  the  deficiency  of  oxygen  which 
is  chiedy  concerned  in  the  regulation  of  the  respiratory  movements. 
There  was  until  lately  a  genera]  belief  that  the  gases  of  the  blood  act 
directly  upon  the  respiratory  centres. 

Thus   Rosenthal    (No.    376)  assorted   that    the   action    of    the 
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reepiratory  centre  was  controlled  by  the  quantity  of  oxygen  in  the 
blood.  Pfliiger  (No.  169,  1868,  p.  61)  came  to  a  similar  conclusion, 
and  believed  that  the  dyspnofu  due  to  inhalation  of  indifferent  gasea 
was  caused  by  deficiency  in  oxygen,  not  to  the  presence  in  increaaed 
quantity  of  carbonic  acid. 

Bernstein  (No.  51,  1882,  p.  324)  thought  ho  had  demonstrated 
that  blood  poor  in  oxygen  stinudatcs  the  inspinitory  centre,  and  that 
blood  rich  in  carbonic  acid  similarly  acted  upon  the  expiratory  centi-e. 

When,  however,  carbonic  acid  mixed  with  oxygen  is  breathed  by 
an  animal,  the  animal  does  not  manifest  symptoms  of  dyspncoa,  but 
dies  comatose  and  in  convulsions. 

Heuce  Zuntz  and  Geppert  (No.  169,  xxxviii.  1886,  p.  337)  doubt 
the  truth  of  the  statement  that  the  gases  of  the  blood  act  directly 
upon  the  respiratory  centres  in  producing  dyspnoea.  The  blood  in  the 
dog,  for  instance^  is  richer  in  oxygen  and  poorer  in  carlranic  acid  dur- 
ing active  work  than  when  the  animal  is  at  rest,  and  yet  the  brcjithing 
has  become  much  more  lal>oured.  The  enormous  increase  of  the 
breathing  capacity  dtiring  work  has  more  than  compensated  for  the 
extra  formation  of  carbonic  acid.  They  believe  that  a  substance  as 
yet  unknown  result*  from  over-muscular  exertion,  and  that  it  is  this 
which  acts  upon  the  respiratory  centres  even  in  the  presence  of 
excess  of  oxygen. 

Poisonous  gases  such  as  carbonic  oxide  and  hydrocyanic  acid 
cause  dyspncea  apjKirently  by  displacing;  the  oxygen  of  the  hiT^moglobin. 
The  former  combines  with  the  hiemoglobiii  as  a  more  sUiblo  compound. 

In  some  rare  ciises  dysputt'a  may  be  due  to  paralysis  of  the 
diaphragm  (Duchenne). 

Effect  on  Urine. — Penzoldt  and  Fleischer  (No.  13,  Ixxxvii. 
1882,  p.  210)  have  i>erformed  a  ruimber  of  experiments  upon  various 
animals  with  the  \iew  of  ascertaining  what  the  effect  of  dyspncea  is 
upon  the  excretion  of  urea  and  other  constituents  of  the  urine.  The 
animals  cxponmented  upon  were  placed  in  an  air-tight  chamber  and 
supplied  with  a  limited  amount  of  air.  They  were  kept  in  a  semi- 
asphyxiated  state  for  twelve  hours,  and  the  urine  was  carefully  collected 
during  and  after  this  period. 

In  dogs  fed  on  the  same  diet  as  before  the  experiment,  the 
dyspnoaic  state  led  to  increase  of  the  watery  pai't  of  the  urine,  great 
increase  of  the  urea,  and  considerable  increase  of  the  phosphoric  acid, 
during  the  time  it  continued;  while  an  increase  of  the  urea  with 
diminution  of  the  pha'sphoric  acid  was  found  as  an  after-eH'ect.  At 
no  time  was  there  any  excretion  of  albumin  or  of  sugai-.  Even  when 
the  animal  was  starved  there  was  an  increase  of  the  urea  and 
phosphoric  acid,  with  the  presence  of  a  little  albumin,  but  no  sugar  or 
allantoin. 

The  incrcasefl  urea,  however,  they  regard  as  an  effect  of  the  forced 
muscular  movements  elicited  by  the  apno^.  AMien  the  diminished 
oxygen  supply  was  unaccompanied  by  increased  muscular  exertion. 
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there  was  a  diminution  in  tho  amount  of  urea  excreted,  although 
during  the  succeeding  twelve  hours  it  was  increased  so  much  aa  tOi 
render  the  total  quantity  excreted  during  the  entire  time  of  observation 
greater  than  in  licalth. 

Asphyxia  (a,  priv.,  and  c^uf t«,  the  /fu/w). 

Definition. — The  term  literally  means  absfwf  of  ihf  pulu,  but  is 
genonilly  employed  in  medical  language  to  indicate  that  state  of 
suspension  of  the  >'ital  faculties  brought  on  by  intenniptcd  respiration  ; 
in  which,  however,  life  is  not  actually  extinct,  but  may  be  restored  by 
the  application  of  proper  remcdiiis. 

Vital  Phenomena. — These  are  usually  described  as  naturally 
dividing  themselves  into  three  stages,  namely,  (1)  that  of  hypeqjnoea, 
^2}  that  of  conMilsions,  and  (3)  that  of  exhaustion.  In  complete 
obstruction  to  the  respiratory  passages,  respiration  ceases  in  from  three 
to  five  minutos;  and,  of  that  period,  the  first  stage  occupies  one 
minute,  the  second  one  minute  or  a  little  mo]*e,  and  the  third  stage 
the  remainder  (LAndois,  No.  321,  p.  270). 

7%tf  heart  continues  to  beat  for  about  seven  minutes,  and  after  it 
ceaaoB  to  beat  recovery  is  impossible.  Both  sides  are  engorged  with 
blood  at  the  time  of  death,  but  in  some  time  aftemiu'ds  it  will  l>a 
found  that>  whereas  the  chambers  on  the  right  side  remain  engorged^ 
those  on  the  left  are  empty.  It  is  generally  6Up|X)sed  that  the  rigor  i 
of  the  muscle  on  the  left  side  drives  the  blood  out  of  it,  but  if  that  be 
so  it  is  dithcult  to  explain  why  the  same  thing  does  not  happen  on 
the  right. 

Tho  blood  pressure  rises  in  the  first  and  second  stages  but  falls  in 
the  third.     The  rise  is  alleged  to  be  owing  to  the  venous  blood  stimu- 
lating the  Taso-motor  centre  and  causing  a  constriction  of  the  arterieej 
(Landois). 

The  manner  in  which  asphyxia  brings  a1x>ut  the  cessation  of  the 
heart's  beat  is  of  considerable  interest  and  of  much  clinical  imjiortance. 
Johnson  (No.  436)  rejects  Sanderson's  ^new  of  its  l>eing  caused  by 
tmijairment  of  the  heart  muscle  owing  to  the  venosity  of  the  blood, 
and  nither  favours  its  being  traceable  to  spaim  of  the  branches  of  the 
pulmonary  artery. 

Post-mortem  Appearances. — Tho  post-mortem  lindity  is 
usually  very  great  on  de{>eudent  jmrts,  tijjs  of  the  ears,  lips,  and  ends 
of  the  fingers,  and  livid  or  rose-coloured  patches  are  seen  on  the  skin 
down  tbe  inside  of  the  thighs.  Frothy  discharge  often  exudes  from 
the  mouth  and  nostrils.  The  eyes  are  prominent  and  tho  conjmic- 
tival  vessels  injected,  while  tho  condition  of  the  pupils  varies.  Tho 
whole  face  fretpiently  has  a  swollen  and  bloated  appearance. 

Thf  lungs  are  deeply  hj^rtemic  and  may  be  oodematoua.  The 
visceral  pleura  has  a  deep  cyanotic  tinL 

Tho  vessels  on  the  surface  of  Ac  ftiarl  are  often  turgid,  the  right 
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chambers  are  distended  with  blootl,  while  the  left  are  empty  and  con- 
Iracted.  Thr  hh>*>d  in  ordinary  cases  is  of  a  deep  vent>us  hue,  but 
where  death  has  been  occasioned  by  the  iidialation  of  tjirboiuc  oxide  it 
ia  of  a  bright  red  colour.  The  (iscfiulinf^  mm  rtwa  is  filled  with  blood 
and  looks  like  a  blue-coloured  sausage,  while  the  other  large  veins 
ai-e  aUo  tiu'gid. 

If  the  <leath  has  been  due  to  drowning',  water  may  have  V>een 
inhaled  into  the  lungs,  while  the  stomach  may  also  contain  water 
with  various  foreign  matters  such  as  weeds,  etc,  swallowed  by  the 
individual. 

7'hr  kulnrt/.i  usiuilly  present  a  deep  purple  tint  from  the  congestion 
of  their  blootl-vessels.      Albumin  may  be  present  in  the  uiinc. 

In  carbonic  oxide  poisottiiig  thu  muscles  and  gland  cpithelia  have 
a  gnundar  ai)pearance,  due  to  cloudy  swelling. 

Apn(1CA  (tt,  priv.,  and  wyouj,  the  breath). 

By  this  term  is  meant  that  condition  of  embarrassed  respinitiun 
due  to  the  saturation  of  the  IjIoimI  with  oxygen.  The  res)iiiatory 
centre  is  said  to  Ije  in  a  state  of  complete  rest^  although  perhajw 
another  exi)lanation  of  the  pathology  of  the  condition  may  yet  be 
forthcoming.  It  can  be  indiioed  either  by  bre^ithing  oxygen  or  by 
increasing  the  rapidity  of  the  respiration. 


Asthma  ((wrtf/tafw,  /  brtathe  wUh  tlifficuUij), 

General  Features. — The  breathlessness  to  which  the  term  is 
ap])lie<l  has  a  )>eeuliarly  s|Kisnifj<lic  character,  ami  is  unuccounteil  for 
by  any  uppurent  obstruction  of  the  respiratory  channels  of  a  mecha- 
nical kind.  It  must  not  ho  confounded  with  merti  dyspmea.  It  is 
often  associated  with  some  general  malady,  such  as  Bright's  disease. 

Allbntt  |\o.  6,  1877,  ii.  p.  407)  tlraw»  attention  to  a  severe  fonii  of  tuitliiim 
which  uQines  ou  in  the  eounte  of  chronic  Hiiglit's  didejutf.  The  iittack  U  ushered  in 
wi'ideiily  without  inueh  warning,  uften  ok  a  »u<{uul  to  Muiue  nivutal  uuny.  He 
iitlinit|itA  to  cx]ilAin  it  hy  the  uccuirence  uf  fliiainii  uf  the  (mlinonary  arteriolcti  lajiiler- 
lug  thv  L'ircuUtiou  through  the  lung. 

The  disease  is  more  common  in  the  male  than  in  the  female  sex. 
In  some  ca.ses  it  is  accompanied  by  c;itarrhal  .secretion  fioni  the  bronchi, 
or  the  secretion  at  lirst  may  have  more  the  character  of  a  lymphy 
tmusudate  (Leyden,  No.  49,  ii.  Ab.  1,  18H6,  p.  Wh).  This  lymphy 
transudate,  he  says,  accumidates  in  the  bronchi,  atul,  while  there, 
fibnn  and  crystals  (see  p.  67)  may  scjmratc  frimi  iL  Cough,  oppression, 
bmnchiid  spasm,  and  it  may  be,  later  on,  bronchial  cutJirrh  .suijervene. 

The  hmgs  are  at  times  foiuid  to  be  emphyHematous ;  at  other 
times,  however,  nothing  of  the  kind  can  be  detected,  nor  may  there  be 
any  other  a])parent  morbid  substratum  to  account  for  the  disease. 
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77*<vrtrtr  of  i7jr  Pothciogy, 

Thei'o  cuiiiiot  an  yet  be  said  tu  Ix?  uiiy  one  fnctin-  which  will  expit 
all  awes.  It  is  very  rmcstionablo  whether  the  peeidiar  ilyspiutM  is  to 
he  sccountnl  for  invarinhly  on  the  same  jkiI hol<»jric;il  UwhU,  In  what 
follows  it  will  Iw  iitteiuptfMl  to  lay  ^wftim  tho  rwiilor  only  the  n»ost 
im]M"trt)vnt  thtMtrics  hohl  iijM^n  the  siihjri-t. 

Spastic  Bronchial  Contraction  Theory. — One  of  tiie  oldest 
theories  of  the  disease  is  that  of  fi|»a!<nKHlic  contniction  of  the  hronrhiul 
mUMclo  (Williams,  Lon^el,  Volkmaim,  tiairdner,  etc.).  Many  of  the 
phenomena  of  ati  asthmatic  att-tek,  such  a«  the  lyjie  of  respiration, 
stenotic  -soundK  in  the  tine  hronchi  and  their  ntpid  diHappeuranee  on 
the  administrution  of  chloral  hydrate,  seem  to  support  this  theory. 
Biertnor  (No.  1 14,  Inn.  Mod.  No.  III.  p.  39)  wa«  of  opinion,  moreover, 
that  the  bronchial  Rpasm,  for  the  most  jMirt,  was  occiLsioned  hy  rctlcx 
stimnbition  of  the  vagus. 

It  liAA  I'Jiig  tN-cit  sui'IniihmI  tlwt  the  VAgi  arv  <  iiiinrTt^tl  nitli  thi'  muM'uUi  liltn>  nf 
the  t'nuii'hi.  uml  thnl  *tiiii(iUtititi  <»f  tlu-w  iirrvrs  itiit*»«*  tlu*  Miiiwlr  to  oviili«i't.* 

Kh^KoiiImtic  (No.  3W),  ii.  1863,  inn>t<«cl  hy  Cvrlnrh)  fttiiml  thjit  Kriitiiilntion  wf  Iht* 
T«g)  lAUttntl  »  WAiitr  imuioiii4>tar  ]tUo<vl  in  the  air  [Nis»uigi?»  of  imbhil*  lu  Hm'  1-4  mm. 
«iiil  4-7  mm.  ill  itog«.  Tlinw  rt^nlt*  aiy  not  i\\w  to  foiitreu'tion  of  the  Ntonuch  uirl 
uitmtiiMs  fori'iiig  sir  out  of  titt*  IuuKi  for  UirUi  b  (^x-.  <U.  |>.  50'2)  hiix  thuwn  tlut  tlic 
mxtaf  ivMilt  i>iiNtii*M  Uith  twfont  »ut]  itflin'  rvtiiovnl  of  ihv  stoiitAcli  ait<I  iiit«Mtin«,  TIh< 
Ti^iii,  iKi-orfliii)^  to  GM'toch  (toe.  eit.  p.  5U5)  »c«mM  tu  rr^iUtc  thr  coutnu'tion  of  the 
nucl(lli*-tizci1  aini  itninlliMit  hmnchi,  )titt  not  that  of  thf  tnu'lit«  mid  Urgrst  bnmchi. 
Whmi  thr  rngi  ar^-  iiitwt.  uliiiiiiUtiun  of  tliv  i-tnitnil  eiirls  of  thv  siijivrior  UryugvwU 
ctliM  forth  tlir  MMii*  rontiAiaioii  of  thf  hroiichinl  iiinsirlr. 

Qraim  (Xo.  IV,  xxxx.  1886.  p.  2A5j  tuiulc  a  uinubcr  of  cxi«rimcutii  hy  iutrodur- 
iu^  an  air  balUm  eouuccbrxl  nith  «  Hoy'n  otifu^mjth  into  thf  iii)<l<lK'-»i/p«l  aiid  *imall 
brMMlUL  Tlic  JittitaalA  ((]i»^)  urrc  cunu-tsptl  aih)  iiii'Iit  the  iiiMtii'iict-  of  (•hlon)fonti 
or  MQl«  otlici  A(iA-.9tUrtic.  He  reUtc*  that  ^imuUUion  of  onr  uiK-ut  vagus  hy  mcAiiii 
of  an  iiiiliictHJ  curTTiit  e«iiws  inttr  tUitt  coiilnu-tion  uf  tlin  hroiirhi  of  Uiih  litiigy. 
StCtioi*  "f  iHic  rngtm  inMially  (-Auwi  toxjutmiioii  of  thr  hroiirhi  of  thr  corrtf*|Ntii<hii|i 
hiiig,  pnM:r4ioil  it  may  fic  hy  «  ttliglit  voiitractiou,  ap|Hireiitly  due  to  thp  Atiiuuliu  ot 
dividou.  Stimulation  (/  thf  rrntml  rwi  of  onf  rut  vaffun  (tlu'  <jthi'r  U'liig  intact) 
oft«n  (lAUHeti  sn  iix|MtiiHion  of  the  hroiichi,  a  fM-t  which  hv  tliinkn  sliow*  tliai  thr  vagi 
lyjittsin  fthi'«<«  wliK'h  t-oiitrol  Itotli  cmitrtu'tioii  and  cx]uii.4ioii  of  the  lnonehi. 

&Jur,  according  U*  Brown  (No.  \9,  xxx'u  18Sfl,  p.  258).  d^*«i  not  pntdiioe 
Iianilyain  uf  thr  t-niitriu:ting  iicnv  flhn'*-  of  t\w  hiunctii.  hut  initjat<'K  n  vridriiing  uf 
lh«  bronchial  ralil-iv  apjiarrntly  hy  atlniuUting  the  iuhihitory  or  cx|i(tiiding  fihrco. 

Afrtftne  enUM^  toinfilet*  |»AialyMfi  of  the  ronvlricting  iwrvv  tihrr«,  or  of  their 
peripheral  Api«mtii4  in  tin*  hnMiclu,  ho  tliat  atiiiiuUlinn  of  t lit)  itfriphtfril  cad  which 
prnvioiuity  caummI  ntrobg  c-onirAi:tioii  Itod  no  hmgrr  any  etTixt. 

yiwt)n£  jMWiTfiilly  exfjand^  tb<-  hrouchL 

Spasm    of    Diaphragrm  Theory, — Wintrich    aitributetl    the 

ttthiiuitie  attack  to  ^jwi^ni  nf  the  iliaphragm.      liiermer.  however  (No. 

114,  lun.   Med.   No.  III.  p.  .'it>;  disereditt*  this  notion,  for   the   rcnsnn 

that,  although  the  dtuphrugni   t^  depressed,  it  is  not  from  d]»aein,  hut 

>  For  littrratun^uD  aabjcct  coQ«ult  OerUch,  No.  109,  tlU.  1876,  p.  491. 
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Bimply  from  being  driven  dowmviuds  by  the  distended  Jungs.  Depres- 
Bion  of  the  diaphragm  may  last  for  hours  in  xsthml^  whereas  tonic 
spasm  r»f  thi^  muscle  proves  mjndly  f:ital. 

Clark's  Theory.— In  the  peculiar  form  of  iiRthma  duo  to  the 
inhalation  of  the  i)ollen  of  grasses  (hay  asthma)  it  haa  been  noticed 
that  the  erectile  tissue  of  the  mucous  membrane  of  the  narcs  becomes 
swollen  and  materiiilly  obstructs  the  jias-sages.  Clark  siipi)os?L's  (No. 
297,  January  IS?*6)  that  tht-ri'  is  a  somewhat  similar  awellinfi;  of  thi; 
mucous  menibniue  of  the  broriehi  in  ordinaiy  a.sthm;i,  due  to  relaxation 
of  the  vessels  from  vaso-motor  nerve  causes.  lie  alleges  that  the 
swelling  has  the  character  of  urticaria  wheals.  He  rejects  the  theory 
of  aimsm  of  the  bronchial  muscle  or  irreconcilable  with  clinical  facts. 
In  support  of  the  above  statement  it  haa  been  oooasioruilly  noted  that 
asthma  is  associated  with  urticaria. 

ThU  theory  also  gains  9Upt>ort  frrmi  the  accouut  given  hy  v.  Batch  of  the  sXaUi 
of  th«  lung  in  cardiac  asthma.  H?  (No.  49,  1887,  ii.  p.  *241)  refont  cardttK'  fiyf^i'nwH 
and  oartliiK'aMthma  to  ao  ov^|--di8t«iiNioD  of  the  |)iiliiiQiiury  vestiols  vrith  blooU,  whereby, 
OS  he  Iian  demonstratMl  exj^TimeiitttUy,  a  kind  of  eieetiou  uith  rigidity  of  the  ]»nl- 
mou/irj'  tissue  ia  induoed.  Duniig  exiiimtion  tlu'  orguii  doo-s  not  jnoperly  coutmct, 
awl  ii)M|»iratiuii  ia  jierfunned  with  grvat  diiliculty.  ThlH  uit'ctile  uoudition  of  th^ 
lung  also  aceoni|tami-s  tht*  dv^ima'a  of  over-exertioii  with  exaltation  of  tlie  hluod- 
prwwwre. 

Lcyden's  Theory. — In  the  yt^r  1870  Leydon  discovered  (No. 
13,  liv.  IS72,  [K  '.\'24)  large  numbers  of  peculiar  crystals  in  the  sputum 
of  a  student  of  theology,  twenty-three  yeiirs  of  ago,  wh'j  sutt'ered 
from  asthma.  They  were  extremely  delicate,  colourless,  and  of 
I>ointcd  octahedral  form.  Thuy  varictl  in  size,  some  being  so  .^imall  as 
to  require  a  high-power  immersion  lens  for  their  detection.  He  after- 
wnnls  foumi  them  present  in  the  sputum  of  a  large  number  of 
asthmatics,  and  he  siiys  (p.  32^)  that  he  has  failed  to  find  them  in 
the  sputum  of  any  other  lung  aflection. 

He  founds  a  theory  of  the  disease  upon  their  presence,  namely, 
that  their  sharp  ends  stimulate  the  terminations  of  the  vagus.  This 
leads,  on  the  one  hand,  to  cough  and  the  feeling  of  oppression,  and, 
on  the  other  hand,  to  retlcx  contraction  of  the  bronchial  muscle. 

The  ciystaJit  ajij«ar  U)  be  the  Bame  a^  those  found  by  Kriedreich  (So.  13.  xxx. 
18tf4,  \K  381)  ill  the  ji]iutam  of  a  jwrson  autr«ring  from  rroujHiua  bronchitis  nith 
aathmatic  Kyniptoniit.  They  have  Iwvn  ftli«>  describwi  by  Kobiu  and  Charcot  in  the 
■potuin  of  nil  iiidiv'iihial  Huffering  from  dry  catarrh  ;  aufi  by  Furster  in  that  nf  n 
|ienir)n  with  bronchitis.  Tliey  ajijioar  to  l>e  identienl  with  tht*  crystaU  described  by 
Cltarr.ot  and  Rolun  in  leueooythainia  (q^o.).  As  au|i[Kirtinf^  thid  a»»c-rtion,  SalkowHki 
(Ka.  13,  liv.  1872,  \K  344)  found,  as  iu  the  ca»L<  of  the  hnici:K.'ythieinic  crystalii,  Umt 
it  vnu  ini))nNii)>le  to  rvcr^stallisv  them  when  (hey  were  diasolvetl  out  of  the  stmtuni. 
From  Ihidr  jihysieul  and  oi)iical  iii-oiturties  ho  snpiKjJsed  that  they  were  eomipowvl  of 
a  mnrindike  mib-ttAure. 

Curse hmann's  Spirals. — AMOciati-d  with  tlie  ocrurrynee  of  Leydeu's  crystals  in 
the  I'XiKHtunUiuM.  and  --Mnu'tinK'!!  occurring  hepttrately,  Ciu-SL-lmtanu  (No,  208,  xxxit 
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]882|p.  Ddeaeribeil  uumbcra  of  spiral  tliread-liku  bodieaiu  theliroiiohial  diarhikrgr  uf 
Mthmatics  to  wliieh  at  the  time  of  thoir  diAoovcry  f<oruc  Ainouiit  of  iitt|HirlAiio<  wim 
•ttecbrd.  Thoy  ixTtir  iu  nifMt  ctuws  of  ajittiniA,  Init  ore  not  liniittMl  to  this  ilisraac, 
iH'iiig  kIho  pri<wnt  in  iiiuny  uther  jiulinuiisry  (JiHoojiei)  Hiich  a»  |tiicunionifi,  ('nijihysema, 
etc.  Iloiice  they  arc  usually  looketl  u]ioii  merely  as  hariiiK  oii  iudircct  couiicvtiou 
with  asthtiuL 

P«t<>11a  (So.  49,  18S4.  i.  )«.  '294)  dnKiihpA  theiu  lui  |)o»e«8inf;  a  trauslnecut  homo' 
gvneoiui  axia  with  ttpiml  markings  on  tlie  exterior.  Uy  long  rraidcncr  in  thr  Itroiichi 
thvy  come  to  have  a  mnru  and  nii>re  honiugeiKiiiiH  aA|MN>t.  Hr  Kup|Mt»(*B  tli^ni  U>  1)« 
of  epithelial  origin,  and  that  tlicy  hfyoinr  nionldi-d  into  their  ttpirnj  fonn  l>y  ttic  piiw- 
wirv  of  the  hrouchi  in  which  tlicy  lie.  He  regardft  Lrydrn's  eiyntals  aa  a  product  of 
degeuoration  from  them. 

Troup  rNo.  40ft,  p.  7d)  HUpiKMH'Jt  that  iM>wiihly  they  are  Imilt  np  of  dfwpianiatrd 
hri)iK'hia)  epilhi'Iiiiui  whoM  eells  are  Imniid  togftlier  with  eiriut»l  lymph.  Th« 
bputum  L'outaining  them  eithei  |*o«Bc««ea  a  green  cxilour  at  the  time  it  ia  voided,  or 
U'conira  ko  on  sta.nding. 

IVl  (No.  40,  1$S5,  i.  p.  257),  on  the  other  hand,  looks  u[iou  them  at*  conidbting 
of  mitcnuM  thn«d>  ;  the  apirml  Vnint,  however,  i»  difticult  to  act-onnt  for. 

Lewy  (Xo.  91,  ix.  1885,  p.  A'i*i)  found  Leyden't  rrj'ittals  and  Cunu'hniann't* 
apirala  aaaociated  in  a  fterieM  of  twenty-six  eaMH  of  AKthnui ;  Cuntcltmann  founil  tlus 
spirals  iu  a  seri««  of  aixty 


LiUi-atnrt  un  Adhuut. — AUbtttt  [Uneniic) :  llrit.  Med.  .1.,  1977,  ii.  p.  407. 
B&ber  (Throrr):  Brit.  Med.  J.,  iSdtt.  i.  p.  'i\'.  Bauer:  Daa  Anthma,  atino 
KuKtrhung,  Wt'tH'n  n.  Heilnng,  IH»7.  BefK:  Ueh.  Biouehial-Anthma,  18R^.  Ber- 
kart :  On  ANthniA  ;  iU  I'ntholog)'  and  Tmatntout.  1M7M.  Biermer :  Saninil. 
kltn.  Vortr. .  No.  \'l,  IS70>  Iiui.  Med.,  N».  3,  i>.  31*  ;  «/«;,  iJcrl.  kUn.  W.xhnwrlir., 
\\\\i,  1884,  p.  48().  Brown  (J.  G.)  (Innervation  of  Hrunehi) :  luliii.  Med.  .L,  xxxu 
188S-8*,  p.  255.  Cohn  (Moauing  of  Negative  Thoracic  I'reasure) :  Ari'h.  f.  il.  gea. 
I'hysiul,  xxxvii.  1885-86.  p.  209.  Crmm  (Ufueiiit  Pathology):  MeiJ.  and  Surg. 
Kei'iortci-,  I'hlla.,  xxxv.  1876,  p.  261.  Frankcl  I  Nervous  Asthma  aud  Ditkaaeii  of 
the  Noae) :  Berl  klin.  Wochm»chr.,  xviii.  1881,  p.  238.  Fraaer  (T.  R,) :  Uiht-i, 
1HS7,  li.  p.  51  ;  Am.  J.  M.  8c.,  xciv.  1887,  p.  MlKI.     ▼,  Frey  and  Gnibcr    K.i.pir«- 

Gairdner : 

Am.  J. 

\i.  1861. 

tftt'i.      Lewy  (SpiraU  and  Aitthmn  CryntaU)  :    ZtM-hr.  f.  klin.  Mer|.,  ix.  1H85,  p. 

i.  Leydea:  Ueh.  Bronehial-AHthma,  IHSr^  Meissen  (I^eyden's  Crystals): 
BvrL  klin.  Wothnst'hr  ,  xx.  1883.  p.  332.  Perher  :  Cunsid^rstionK  f>ui  I'osthme, 
IMS.  RiegeKUronchial  A.)  :  Cytl.  Pnu-t.  M«I.  (Ziem«rn},  N.  V.,  iv.  isTrt.  p.  'yS^ ; 
rtlMir  V.ihurMll.  il.  Tong.  f.  iunen?  M(h].,  iv,  1885,  p.  250.  Riegel  and  Edincer 
I  t.tiM    ZXmAiT.  f.  klin.  Mnl.,  v.  1882,  p.  413.      Roy  and  G.   Brown 

,1  '  ontnu-ti.ml :   Hn»r.  Thysiol.  8oc.,  1885,  p.  xxl     Salter:  Oi,  Anthm«  ; 

it«  lUtht>I>>v'\  «i.l  ii'Mtment.  Schlemmer  (rathogenie  Theoriva):  Uuiou  iiumI., 
xliii.  1MJ*7.  11  I"''  t'trt.  317.  Schnitzler:  Wieii.  MeiL  Pre«e,  xxiv.  1883,  pp. 
0413,  0(15.  nv:.  ri'.l,  ^.•^V^  v:.3.  n-Jft.  1257.  S*e  (Natnrvi :  France  nind..  1885.  ii.  p. 
1414.  Steavenson:  SjA^rnxMliL'  At^thina.  Thorowgood:  llmnchinl  A«t)inia,  etc., 
1M7.  Traubc  :  Ik  hU.-  Ue«.  IJeitr.  i,  Path.  u.  PhyhiuL,  iii  1878.  pp.  360,  Oltf. 
Unear  iLt-yd-n'*  OysUU):  iVnt,  Arch.  f.  klin.  Med.,  xri.  1878,  |i.  4S5. 
WiUiams:  Hrii.  Mad.  J.,  1874.  I  p.  769.     Yeo:  Practitioner,  xxvii.  188],  p.  1. 


ih***,  II.  p.  M  ;  Am.  J.  .M.  »c.,  xciv.  ip-sj,  p.  ;ii'3.     ▼,  rreyano  uniocr 
tory  A|>|«ratti.i  for  Imilatctl  Organs):   Anrh.  f.  Physiol..  1SvH5,  j',  5H'.     Gs 
Mi^tJ.  Chir.  Kev.,  xi.  1853,  ji.  470.     Glasrow  (Ktiulogy  and  MM-hanisni} : 
Mt-il.  8c.,  xdv.  1887.  p.  lo/.     Kidd  (Pathology):  Dublin  if.  J.  M.  8f..  \xy 
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CorauiNa  (tussis),  Snkezing,  Snorinu,  etc. 

In  tho  net  'if  coughing  n  dee|»  iiiR|>initioM  is  tAkcn,  iho  glottis,  or 
pcrkaps  rathrr  the  uppi*r  ur  falHC  glottis,  iii  closed,  and  the  mtificles  of 
foK0d  cxj»inittoii  contract  ujhju  the  chosi  contents.     The  tension  of 
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the  air  within  tho  aii*  |Mi8sages  being  thus  raised,  the  glottis  h  next 
siuldenly  o|>eno<l  ami  the  compressed  air  is  forced  out  with  explosive 
violeticc. 

It  is  either  a  voltintjirv  or  a  reflex  act.  The  rettex  variety  of  cough- 
ing may  he  excited  Uy  variolic  peri]jhetiil  stiinuti,  siuh  as  jin  irritating 
partible,  cold  air,  otc,  applied  to  the  larynx  or  lower  air  passages;  a 
cold  draught  of  air  acting  upon  the  skin  ;  the  presence  of  a  pleurisy  ; 
disease  of  the  auditory  moAtus  (Toynbee)  ;  thn  presence  of  a  decayed 
tooth  :  derangementK  of  the  stomach  ;  and  irritation  of  the  pharynx. 
The  nerve  centre  concerned  is  S!ii<l  to  lie  located  in  the  medulla 
oblongata  a  short  way  alx)ve  the  iMspiratory  centre  [about  2  mm.  aliove 
the  obex  and  stretching  towards  the  midrlle  line  (Kohts,  No.  13,  Ix. 
ia74.  p.  203)]. 

A  cough  may  be  accomimnied  by  expectoration  (tiissis  huraida),  as 
in  most  of  the  catarrhal  affections  of  the  respiratory  tract ;  or  it  may 
he  what  is  calletl  '*a  dry  cough."  The  latter  is  characteristic  of 
hysterica!  and  otherwise  nervous  individuals.  The  variety  of  cough 
associated  with  dyspepsia  is  also  of  this  nature. 

Whooping  Coug;h  or  i>ertus8i8  is  another  special  form  of  cough 
(sec  Sect.  622). 

Knhto  (No.  13,  Ix.  1871,  p.  l&l)  foiinrl  cxjioriment-ally  that  a  cough  could  Iw 
excitwl  rclliixly  in  tlie  dog  ami  cut  hy  irritating  th(i  follovviug  jnrta : — 

Larynx. — (,'oiigli  can  WcIiril-(Ml  more  tjiiieklj  nml  cnergpticflUy  from  thin  than 
fmni  miy  other  [Nirt  of  tlie  respiratory  tract.  The  frt-e  Iwi-der  of  the  vocal  cordii 
«IHn'«n*,  however,  to  \w  iiiHeiisitive  in  this  resitert. 

Trachea  and  Bronchi.— Stinuiliilion  nf  the  ntnonufl  mcnihrane  of  either  of  thew 
itf  pro'hii-tive  nf  cough.  The  most  sensitive  jmrt  i»  *t  the  bifiutAtion  of  the  crachen. 
The  [wrM  above  and  helow  thi«  are  \v!<*  jK-unitivo. 

The  Pleara  i»  likcwtite  n.  point  of  excitation,  hut  \»  not  m)  ncnaitive  oh  the  hir}^x. 
The  plrurrt  <H>'*tali.H.  nuireover.  seems  to  !te  alonf*  impressionuhle,  and  tlie  [lart  nenrest 
the  r«w>t  of  tiic  lung  moiit  so. 

Stimulation  of  the  hnek  iHH-t  of  the  pharynx  or  uf  the  meiiuil  aHjKrt  of  the  soft 
palate  excites  cough,  and  the  etfirt  can  be  even  more  readily  called  forth  hy  stimu- 
lation of  the  nervuB  pbHr}iigeiia  itself.  All  inauner  of  Htiniulation,  when  app1ic<l  to 
tlie  nen*t',  HeeniH  to  \*v  f<illo«t'd  l«y  i\\\  intense  fit  nf  fnnjrliiug. 

The  trunk  uf  the  vagus  ajiil  the  superior  larTngeal  ai-e  htoth  highly  seuiLtivef 
Imt  the  recurrent  Uryngeal  is  not  so, 

finally,  in  eertain  oawm^  not  in  all,  direct  AtimuUtion  of  the  floor  of  the  fourth 
ventricle  on  eitlter  xido  of  the  middle  line  elicitii  a  cough. 

He  viTut  unable  to  excite  cougliiug  by  stinuduting  the  coats  of  the  stomach,  and 
arrivtvl  «t  no  definite  result  s«  regards  thu  lung  ]iareiichyiu»  and  jwricirdiunt. 

Sneezing*  is  a  purely  reflex  act.  A  spiisniodic  inspiration  is 
rapidly  t;dvcii,  the  glottis  reniaiim  open,  and  the  ]i;issage  from  the 
pharynx  into  the  mouth  is  cut  off  hy  the  contrnction  of  the  arch  of  the 
faiiccR  and  descent  of  the  snft  pahite.  A  sudden  blaiit  of  air  is  then 
driven  throu'^h  the  nares.  The  act  may  \m  excited  by  afferent  impulses 
conveyed  along  the  im«d  Inatiches  of  the  fifth,  or,  as  in  the  case  uf  its 
being  occ.iaioncd  hy  a  bright  light,  along  the  optics. 
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Snoring  is  caiued  by  the  soft  ]iAlate  bciog  »et  in  vibration  in  iho 
acU  of  iii8piration  and  expiration  .;  the  air  is  discharged  or  inhatcxl 
through  the  inoiitli  instoad  of  through  the  nares.  If  the  mouth  he 
cloftod  it  13  i>ractically  impossible  to  excite  this  ]>cculiar  noise  by  CJC- 
pirinjr. 

Sighing  and  Yawning  are  both  prolonged  inspii-atory  act« ;  the 
former  is  efiW-ted  usually  by  iti!<piriiig  through  the  nares,  the  latter 
by  drawing  the  air  through  the  mouth  with  great  depression  of  the  jaw. 
They  are  followed  by  a  prolnngofl  expiration,  although  not  bo  long  aa 
the  foregoing  iuHpirution. 

Hiccough  eoni^iii^tji  of  a  sudden  insjnmtiou  offsociateil  with  an 
iuvoluntury  spasmodic  coritmction  of  the  iliaphnigm.  The  inspirati<ni 
ii)  fluilderdy  terminate<l  by  an  aVirupt  el(»sure  tif  the  glottis,  and  hcnoo 
is  iu.'eom|uinitiiI  by  a  chamcU'ristic  ^outul.  It  is  often  one  of  the  most 
unfavountblo  symptoms  in  the  course  of  a  disease. 


CUKYXE-SlX>KES   BkEATHING. 

Cheyne  (Xo.  401,  ii.  p.  217)  drew  attention  to  a  peculiar  form  of 
intenuittent  breathing  found  in  coiuiection  with  fatty  degeneration  of 
the  heart.  Stokes  (No.  290,  p.  324)  aftenviuils  described  it  in  more 
detail.  Intermittent  breathing  is  by  no  means  uncommon  in  old 
]>cople  while  sleeping,  imd  in  infants  ;  but  the  intermittcncy  in  ijuca- 
tiiin  is  also  ucc<>m|Kinied  by  certain  [>ccu1iunties  which  mark  it  out 
friim  all  other  fonns  of  irrrgiilanty.  It  is  a  phenomenon  of  import- 
Hiico  from  it^  fre<iueiitly  ushering  in  the  faUil  iwue  in  head  aflections 
accom|)anio4l  by  increased  encephalic  pres»ui'e,such  as  cerebral  ajMiipIexy, 
cerebral  tumour,  or  meuingitia  ;  as  following  u[>on  certain  general  affec- 
tions such  as  uriomia  ;  and,  it  is  aaid,  as  occurring  in  cunnection 
with  fatty  degeneration  of  the  heart  Slokes  originally  limited  the 
phenomenon  to  the  hist  condition. 

The  lircnihing  is  broken  at  intervals  by  pauses  lasting  al>out  fifteen 
seconds  or  le«s.  After  one  \ii  these  {muses  the  patient  gradually 
Wgins  to  brejithe  in  a  shallow  manntn' ;  then  the  rcspimtions  become 
more  rapid,  deeper,  and  somewhat  dyspud'ic.  The  dys])nf»'a  incrcuscs 
until  it  reaches  the  highest  pitch,  accomiianied  pr<il«ibly  by  a  gn»an. 
From  this  point  the  nipidity,  depth,  and  dilHculty  in  breathing  again 
fall  off,  and  are  surct^cded  by  anuther  pause;  and  so  on,  the  intervals 
occurring  with  regidarity.  The  time  ix-cupiod  by  the  entire  5Ucce8»- 
ivo  phases  of  breathing  is  al)out  thirty-five  seconds  to  one  minute,  and 
the  numb*T  of  respiniiions  is  uaually  al>out  thirty. 

Ihiring  each  {lause  the  jMitient  t»ecomes  drowsy,  and  again  wakens 
Up  at  the  (>ericMi  of  ma.ximum  dyspna'a.  If  the  pause  W  particubirly 
long  the  arteries  uxe  Sijmetimo^  dilateil,  and  the  pulse  ilecnstHos  in 
fnn^uency. 

Quivering  of  the  muBclcs  of  the  fiu:e  and  upper  extremitie>i  xa  alao 
observed  (Traubc). 
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During  the  pauses  the  pupils  are  contracted  and  immobile  to  light ; 
in  the  intervals  the  iris  relaxes,  and  the  pupils  dilate  and  again  react. 

Cause. — TiaulM*  (No.  316,  ii.  p.  ?<filS)  ex])lainL'd  the  occurrence  of 
this  peculiar  form  of  hreathiii^i  Ity  the  rcsj»ir;itory  centre  in  tlie  medulla 
being  insufficiently  suiJ|>lifLl  with  arterial  blood.  He  supported  thia 
doctrine  by  a  quotation  from  Schiff  {No,  373,  1858-59,  p.  324),  in 
which  it  is  stated  thai  a  snudl  hir-niorrhagc  or  sliglit  presstu'c  upon 
the  medidla  oblongata  in  mammals  renders  the  rcspiratirm  riuick  and 
laltoured.  If  the  hu'iiiorrliago  is  more  cn|)ions  or  the  pressure  more 
severe  the  resinratioris  entirely  cea?e  for  a  (jiiaiter  to  half  a  minute, 
are  reaiuncfl  slowly,  but  subsecjuently  increase  in  rapidity,  to  again 
Ixicome  retarded  luitil  another  |>.HUse  is  re;iehwl.  lit*  assumed  that 
the  phenomena  are  proximately  due  to  a  lowering  of  the  arterial 
pressure,  dependent  upon  the  strength  of  the  heart's  beat. 

Bordoni  (No.  49.  i.  1KS*>,  p.  237)  agrees  with  Lnciani  in  believing 
that  the  normal  tyiw  of  respimtion  is  the  result  of  continuous  stimu- 
lation of  the  re»j)initory  centre,  and  that  Choyne-Stokes  respiration 
luid  all  forms  of  periodic  breathing  are  due  to  failure  in  the  supply 
of  this  stimuhiB. 

For  full  ex})08ition  of  the  subject  see  Gibson's  exhaustive  papers 
(No.  19,  x.xxiv.  1889,  p.  58r»  ef  stq.). 


Litcralurr.  on  Vhrimc-Stjike*  Breathiiuj. — Git>son  {\»trr  nfut^  an  E.xrollvnt  Ri'^iimA 
of  Literature):  Edin.  Med.  Joiini..  xxxiv.  18S9.  y.  JiSfi  r/  .vq.  Mosso  [roritnUi; 
Breathing) :  Aroh.  f.  PhvMol..  l-SS'i.  Siippl.-Hd.,  \k  .'t7.  Sokolow and  Luchsinger : 
Awh.  f.  d.  ges.  Pliyaiol.",  xxiii.  1880-81.  ]u  2S3. 
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IJISEJSES  OF  THE  BRONCHI. 

Structcrk  and  Attachments  of  Xokual  Bronchi. 

643.  Thk  Urge  ami  iniildle-sized  bronchi  are  nuidc  up  of  the 
following  co(iU.  Most  int^?rnally  is  the  elastic  basement  memlimne 
(Hfo  Fijj;.  'JIIH,  //)  covered  1>v  epithelium.  Outside  of  this  are,  in  order, 
the  inner  fihrous  coat  {f\  the  muKonlaris  (J),  and  outer  fibrous  eo;it  {g\ 
witli  the  semilunar  carlilaf^ee  cniliefhlml  in  it.  The  nmcuus  glands 
are  located  on  the  inner  a8|>ect  of  the«o  cartilages  ami  the  intervals 
Uit  ween  thcni.  They  oj>cn  on  the  free  surface  of  the  nnicous  membrane 
by  wiilo  trumpet-sha|>ed  extremities.  The  mucous  membrane,  so 
calle4l,  is  a  combination  of  the  inner  fibrous  coat,  the  Iwisenient  mem* 
bnine,  and  the  e])itlu'liuni. 

The  basement  membrane  is  peculiar  to  the  bronchi  of  Man,  or, 
at  IcAat,  it  iH  much  mure  highly  developed  in  the  human  bronchus  than 
in  tluit  of  any  other  animal.  It  is  a  homogoneouB  hiyer  of  tough 
elafltic  ti^aue,  devoid  of  iliffereiitiated  stincturej  and  api)arenlly  un 
picri'i*d  by  niitnral  a|wrtureH. 

The  epithelium  is  of  a  f^tratificd  columnar  ty]>e.  It  showri  three 
distinct  layers,  namely,  a  8n|)crticial  (//),  comjKjKed  of  citiatetl  oohimnur 
Wills ;  a  middle,  comjKwed  of  p^Tiform  cells ;  and  (c)  a  d(H.'p  :w|iuimous 
layer  (Delwve's  membrane). 

There  arc  numerowi  lymphatics  1>oth  in  the  inner  fibrou«  and  in 
the  outer  tibruns  coat  The  colour  of  the  mucoiu  membrane  of  the 
natoral  bronchuti  after  death  is  p&le  gra}',  not  red. 


AVjwir  of  the  EjMflium, 

The  saperflciiil  ciliated  cclb  arc  constantly  lieing  shed.    Their  repair 
is  ofTected  by  the  cells  of  the  deep  sipmmoui}  layer.     Thcite  divide,  aud 
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Flo.  9SM,— Tn43iiivcR«it  Skctio?!  or  Nokual  Hitman  Brunchph  (x-iAO  Diahh.) 
<«)  Pn«ipltate(t  miiciu  utt  •urFACo  of  epUhcliuiii ;  (A)  roltimiiKr  ••pittiellftl  celU ;  (c)  deep  K^ntilnal 
la>ixr  "f  crlU  (Dt'Uivc*  iimithraiir);  {it)  clfttttlc  l»wnient  mpmbrnnc ;  (*)  inner  tlbrouM  cu*! ;  (J) 
tiitiaeiilari* :  (;;)  onter  Itbrona  ro«c  wIDi  l)it)i»bn(1cnoii]  dcpoilt  in  it  eonuinlng  pii^mtnt  Kmnules 
(P«r(Miiilc  RclU  and  FamnU'  Sol.) 


Fio.    tao.  —  RuRrxcr     Vikw     nr     BknxcniAt. 

SririfKLIl'M  VTAIKM*  WITH   SltVflM,  COLVHKAII 

Cict.iji  Hiirtiimk  orr  at  1^<wrr  Part  nr  KiticnR 

(It)  Vnt  t:i)«|Murc<))uitmarr»-lIi«;  (ri)ch>tJeccclU 
anion;!  witiip  ;  (•-)  ex|HmiHl  dci>[>  fint  layer  itf  ojti- 
th«ltutu(l)ebuv«'ii  utetubrniic). 
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buing  paehed  upwuriU  from  the  bjiseiiitint  niembmne  as  pyrifonn  off- 
ehoots,  in  course  of  time  expand  into  the  fiilly-tlevcloped  ciliateii  cells. 
The  mucous  corpuscles  ai*c  simply  embryonic  epitheli:d  cells  shed  from 
the  nuicous  memlirane  and  from  the  intenor  of  the  mucous  glands. 


Vt*\,  340.  Fin.  S«l.  Fu).  -Ur  Vv..  2i%. 

RRPKiMiprrATios  or  DirrKMorr  ^TAdn  ix  Formation  nr  Bhomiiiiiai.  KriTnEi.ifM  (x4I«()  Diaim.) 
In  Wn.  "im  m  MM  ttw  ovlUi  of  thr  <lreiK4l  Uyrr  <l»vtovc'«  Mt«inlir«n<-)  >Jllviain){ ;  Id  FIil  VU] 

■irn*  nr  Ul«M>ftf«  nottCHl  to  haTr  Ufit  prnJi^Uil  ii|iwiinUii«  Ullnl  nffKtiiK'U;  III  V*l|;.  24)  thi»  Ut-tor 
kavn  auiittMKt  •  pxTlfiinu  fltAnurt«r  nr  arp  tnalMitiv-shati^l ;  wlillc,  Mn»ll]r,  tn  Vitg.  34S  t)i«  KOin*- 
wlut  imliiLcil  esln>uiitlM  uf  tlieM*  |i>Tlf<uiu  titbliouU  nrv  tliuwn  to  Iwre  «|tlit  llitu  Uip  cUt*  of  Lh« 
fulljr-UflValupeil  eulnmnar  eit"^*^')""'* 


AcvTK  Catarrhal  BRONairria. 

644.    The  disease  is  often   described  as  n   trachea -bronchitJR,  a 
bronchitis  projwr,  or  a  capillary  bronchitis,  acconliuj;  as  the  tmohea 


'^■'^^^^^''  ^^"i% 


Fta.  BU.— EsctriKirT  At-VTB  Catarmuv  BBoitrRim ;  Tn  *  i  im>  ur  BikommMt  Wau. 

(X490  [VIAUA.) 

(n)  VUt  •fricbcllal.cvlt  Uyn :  (h)  inncf  Dbroiit  ri«t :  (^)  '>uu't  nWvu*  lxaI  ;  CO  liAMUHUt  mnmbntM 

bacotulit^  nrlAtiniUm*  (Ptrru-caniiltia  anil  FarrsnU'  Sot) 
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nnd  bronchi,  the  bronchi  genemlly,  or  the  terminal  bronchi,  are  re- 
spectively the  aeut  of  it.  Wbiit  is  gencnilly  known  a«  **a  bronchitis'* 
i»  a  rntarrhnl  uHcction  of  the  middlc-sizetl  bronchi.  There  is  another 
viirit'ty  to  be  uftLTWiinls  described  kni)wn  as  mntpous  bronchitis. 

Anatomical  Changes. ^The  dit>eti8e  commetices  with  a  relaxa- 


Flu.  IMA.— At-^tR  CaTaKRHAL  IIRCVCUITU  ;  TltA<«9VCMa  SBCTIOA  0¥  BlUUttrHUL  Wali. 
(x^GODlAWM.) 

(.  "1  f:            *          "r-Mii*,  very  nylrmaUnis ;  (»))  tinier  tlhrout  coai  HUM  with  lyiiiitb-fWlit  ftr>t1 
*):  {r)  mtiMOtilnrU  witli  wniif  l)-iii|th-<-''lli»  In  It  ;  (if><iMtrr  ntmm*  c»«t ;  (i-) 
Ibr;       :    ,   .  ! .iiWiTlMiI  cell*)  on  nurfncc  (I'icrn-ainiiinii  »iul  FiirmnU"  Sal.) 

tion  «nd  distention  of  the  blood-vessels  in  the  inner  fibrous  coat 
(Fig.  244,  /»).      In  a  few  hours  aftcrwanis  the  bapcnient  inonkbrane 
becomes  codcmatous,   and    conso<juently   thickened  nnd  more   homo- 
geneous, while  its  surface  is  thrown  into  many  folds  (Fig.  244,  d). 
In  from  twenty  to  thirty  hours  after  the  primary  distension  of  the 
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vtJ86ola  tho  columnar  e[>ithelium  ut  the  foci  of  greatest  congestion 
beoom(^R  loosonod  iiiid  do^iuiimuuvs,  some  of  ihc  tnuisitiimiil  forms  of 
epithuliuiu  S4m;ii  in  thu  miiUlIi!  Iuyt<r  Ikmm^  at  the  Hiimu  time  ri'inovisl. 
This  doftt^uaination  soUlom  ap|x\ir»  to  }*&  goncml,  but  fKrcurs  in  putche* 
Along  tlio  course  of  the  tu^K•s.  The  columnar  epithelium  h  thus 
8hc<l  rtt  an  early  fit»ig<»  in  the  nttjick,  ami  plays  no  further  r'''le  in  the 
after-changes.  It  i«  in  gi'ejit  jiart  ex|»cctorated  ;  a  portion  of  it, 
however,  may  he  inhaled  into  the  small  hronchi,  ant]  can  bo  seen  IWng 
in  them.  This  (.lesquamation  seems  to  bo  caused  by  the  redema  of  thu 
basement  membrane  loosening  the  epithelial  attiichmcnts. 

Tho  removal  of  the  natunil  pi-otectivo  cuvering  o(  the  mucous 
ineuibrune  leaves  the  latter  in  an  ex|>osed  condition  ;  and,  no  doubt, 
tho  feeling  of  mwnesfl  experienced  in  acute  catarrh  of  the  bronchi  is 
duo  to  tho  cold  air  acting  ujK»n  an  over-Honaitivc  and  oxposwl  mucous 
surface. 

Tho  bronchiid  mucosa  is  now  rod  from  congestion  instcftd  of  pre- 
senting its  natural  gniy  colour ;  and  on  micruscopic  exiimination  has 
the  appearance  depicted  in  Fig.  -*45. 

After  tho  columnar  e|)ithelium  has  Injen  Bhtnl  tho  deep  tlat-cell 
layer  comes  into  view,  and  although  this  may  also  destpuimato  here 
and  there,  its  aWnco  is  only  temporary^  tho  denuded  (Kirtions  l>eing 
tpiickly  covered  by  the  neighlxturing  cells. 

The  congestion  in  time  not  only  afl'ects  the  inner  fibrous  coat,  but 
all  parts  of  (ho  bronchial  wall.  Arotind  the  ve.'WcU  are  many 
leucocyttMi,  and  in  their  vicinity  numerous  larger  ihit  cells,  evidently 
derived  from  the  endothelium  of  the  lymphatics  <Fig.  24rt). 

The  epithelium  has  liecome  altered  in  character.  In  place  of  the 
columnar  celU  uf  the  normal  bronchus,  there  is  nuw  an  exulxfiTint  crop 
of  transitional  forms,  end>ryonic  in  tyj>e.  and  oft4^n  iiccumulated  in 
dense  roaflBOt  on  tho  tiascmont  membrane  (Fig.  240).  Thoyare  battle- 
don--  or  iKmr-shajKHi  and  arc  attjichinl  in  many  cases  by  an  attenuated 
jHjdiele  (Fig.  215).  The  slender  extremity  at  length  gives  wvy,  tho 
cell  is  dotAched  and  assumes  an  oval  or  round  8hap(\ 

The  tittttuiiurr  rpUhflud  rrlh  thuA  rttsl  tiff  form  thf  reUuhiri'lfittrntof' 
thf  tatmihid  frrrri'vm. 

The  mu^wiA  tjhtmh  [iartici|K«te  in  the  jiriniary  congestion.  Thi' 
epithelium  lining  thi'ir  duct«  pnrtially  desipmmateis.  as  in  the  ca^e  of 
that  on  the  free  surface  of  the  bronchus.  The  secreting  celln  of  the 
gliind  iK'como  lo;ided  with  mucu^,  and  on  this  account  assume  a 
peculiar  transparency.  Many  of  them  also  desquamate  (Fig.  '248). 
The  t(uantity  of  mucus  discharg('<l  from  their  oriHcwi  is  much  increased  ; 
it  ciin  often  U»  scm  exuding  from  them  in  a  stringy  mass.  This  mixM^ 
with  the  cellular  pnvhicts  derived  fn»m  the  mucous  menibrnne^  and  the 
tttfj  Ui*irihei-  nm^tiiutr  thr  IfTtmchial  iH-trftttn/f. 

The  lifnij»fi  ffl'tudit  at  the  root  of  the  lung  are  invariably  enlargiil  ; 
and  l4)e  »*rrvf  tjantjlin  situated  in  tho  bronchial  wall  are  lutuidly  unich 
congested. 
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V\u.  •!*<'.  -A-  •  n.  <^  I  >>,i,ti    .    HU"N(lllTts  IN  TUr  Ox  t  -.  i^U  liLvM*".; 
{•t)  Dm'P  Uyrr  iiT  pptUielluui  gpniUiiaLliiK  iDil  Ujruwlii);  off  a  <lrii6e  uiahh  or.<*[iibryDi)tc  e|>ltli«1Ul 
(CfllarrhAl)  cell* ;  (0>  inner  Qbtous  cmt  iDltltovUNl  with  Iriuph-wNii  witl  iliMteikdeil  blu<xl-vea»elB. 


S47.— Aliti  Caiariuim.  ltn".vi  rnn^  i>i  rnt:  <>v  ^  (;tiA<c>M  ■«»  ak  LrNAiin  im  Hni(ti<.iiip« 
ri-urtiiKb  wtni  C*TAnRHALtliH:nrriox(x3&Obtiuiui.) 
(H)Oitenltal  Mention  ;  (^)  fi>ltbcUu)ii  of  bronehul  wull ;  (')uuter  fibi-uuti  ctjul  Innitmtol  with 

HhUill  ruuiiil  hIUi. 
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Recovery. — The  fiift  imiirntion  uf  resolution  Uikiii^  place  seems 
to  be  i\  liiniiiiulioii  nf  the  coii^eslitm  of  the  murouH  nierulmitHi.  T)w 
veasols  regain  their  wonleti  tone,  and  the  circuUtion  goes  on  more 
freely.      Siiuultiitieou^ly  with   this,  the  excitement  of   the  ejiitheliiil 


VMb  tin— AofnCAtAiAiULBiiajiiiiirM;  flsenosror  a  Mi*conOL*KD(x«Mt>usiik> 


abates,  their  prolifcmtion  l)ecomrs  leas  active,  and  inatead  of 
the  colls  bcinp  thrown  otl'  in  un  immature  condition  as  the  elements  of 
ft  muco-jnirulent  secretion,  they  are  again  conveitetl  into  fully -deveIo|>e<l 
columnar  epithelium. 


Chronic  Bkox*'hiti», 

649.  \Micn  a  bronchitis  l>ecomes  chronic,  the  chroiiicity  is  often  <luc 
to  VAlvular  lesion  of  the  heart,  or  to  ftonie  constitutional  niula<ly  such 
M  gout.,  with  or  without  L-irrhotic  kidney.  At  other  times,  however, 
tfarrr  is  nothing  ftf  this  kind,  one  acute  attack  liucceedtng  another  and 
ftvidonily  lessening  the  {Hiwers  of  re»it»tance  of  the  whole  bronchial 
ramificutiomft.  , 

Comby  (No.  107.  ii.  19S6,  |».  rt7H)  vi-ry  |ir«|inHy  rlnius  xttvtitinii  tu  w  fnnu  i»f 
rhmpfiic  limiiohiiln  which  rxivta  in  childreu  of  teudor  yuiv,  tiurl  which  u  uiuuxKini' 
|Mitiml  tij  miphvMiaft  u  in  tii&t  of  old  (NKfjili*. 


Anatomical    Description.  —  In   an   ordinary   case  of   chronic 
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bronchitis  follow'ing  a  series  of  acute  attacks  in  wn  old  or  micldle-aj^ed 
person,  the  following  will  usually  be  found  to  be  the  condition  nf  the 
psirta  concerned : — 

The  iumjs  are  extremely  enijjhysoniatoiis  in  certain  regions,  und 
those  parts  which  are  not  en]]>hystnnatous  are  congested. 

The  muriAis  tmmhmm-  0/  thf  ht'om'hi  is  much  congested  and  of  a  deep 
purjile  colour;  that  of  the  lower  [mrt  of  the  trachea  is  also  intensely 
congested,  and  of  the  same  tint.  The  small  and  middle-sized  bronchi 
aie  filled  with  yellow  mucopurulent  discharge,  winch   can  be.  readily 


^  t40.— Chkomic  Biu»[i-iiiTU  ( X  M)  Diama.,  mluc«d  outf-ltalf).    HIimwb  Uw  InQllrstlon 

or  UlD  WAlL 

<«)  OirniiliiaUBg  «pl(hclitiiu  oit  Viunueiit  ia«iiitinin« ;  (h)  lenuUii*  rif  utucuUiri*  ;  (c)  a  small  ncrv* 
(Porotmfo  Acid  Mil  Ftrranta'  Sol.) 

Bqiieezod  out  of  them.  This  is  sometimes  extremely  viscid,  of  a  grayish 
colour,  of  muciis-  or  jelly-like  consistence,  and  it  adheres  firmly  to 
the  lironchial  wall.  The  mucous  surface  is  perfectly  smooth  and 
shining :  deficiencies  within  it  are  nowhere  to  be  seen,  with  the  excep- 
tion of  the  mouths  of  the  mucous  glands,  which  appear  as  littlw  pin- 
(Miint  depressions.  The  surface  is  nut  in  a  gnuudating  condition. 
When  looked  at  a  little  more  closely  it  can  Ix^  noticc<l  that  its  smooth 
Ikppearance  is  due  t4)  the  basement  mond>rane.  If  thi.s  be  touched 
with  a  8haq^IJointcd  instrument  it  will  be  found  to  move  freely  over 
the  ioner  fibrous  coat  of  the  mucous  membmne  on  which  it  rest8. 
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The  whole  mucous  membrane  is  much  thickened  ami  thrown  into 
longitudimil  folds,  and  the  elastic  fibres  of  the  inner  Hbrous  coAb  can 
Ik*  noticed  as  gniyinh -coloured  iMinds  running  longitudinally.  The 
small  bronchi  are  usually  dilated,  but  this  doi)ciuls  uj)on  circumstAnces, 
the  dilatatioti  W^ing  by  no  menns  u  iieccKsary  fe:iture.  In  certain 
instances  the  lumen  of  the  largt*  bronchi  seems  to  bo  narrowe<l,  from 
the  groat  thickness  of  the  mucous  membrane.     The  external  adventi- 


ml^^O  O 


(f^«4a)DU■todbkMMl■ 


>•»  of  farak^u  iMii  lu  n«.  V4»  X  4M>  I>UM*.) 
;  (b)  iMMiuffiil  mmiilMKiin :  (r)  ileMiuAiaalJiig  eptUHsUaui ;  (i/)uittUi 
biAltrsUuiJ  uf  I 


tioui  anvl  of  the  brtuichi,  even  where  there  is  no  nuirkod  intei'stitial 
|incunntni»,  is  id»o  usually  thickened  The  bronchial  glands  are 
rnlargud  and  pigmented. 

In  Figure  *J49  is  represented  such  a  bi*onchuH  as  that  just  deaerilKsd. 
It  will  l*e  seen  that  there  is  no  pro])er  euluninar  epithelium  un  the 
surface,  but  in  place  of  thi«,  numbers  of  &mall  1)ud]ike  cells  {n)  project 
truni  the  ^uiHoment  membrane.  The  thickening  in  the  bronchial  wall 
is  almost  cutirely  due  to  cellular  infiltration,  which  is  present  not  only 
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in  the  mucoiis  nieiubraiie,  but  extends  also  into  the  outer  fibrous  coat. 
The  muscularis  has  nearly  all  disappeared,  except  at  one  spot  (b), 
where  a  few  fibres  are  still  left.  The  glands  and  cartilages  have 
entirely  vanished,  their  place  being  taken  by  dense  cellular  infiltnition. 
The  cause  of  the  irregularity  of  the  free  surfaces  eeeins  to  bo  that  the 
cellular  inHltratiou  of  the  mucosa  is  greater  at  one  part  than  another ; 
but  it  will  bo  noticed  that  the  basement  menil>raue  is  still  presened. 
There  is  a  perfectly  clean-eut  margin,  without  cvidoru'c  of  a  granuliiting 
tiurface.  The  mucous  membrane  of  the  same  bronchus  is  reprosontod 
more  highly  magnified  in  Fig.  ti50.  It  repre.sents  the  average  condi- 
tion of  the  mucosa  in  such  bronchi.  The  true  character  of  the  bud- 
liko  processes  can  now  Ix)  made  out.  Tliey  are  the  pyriform  and 
rounded  catarrhal  cells,  which  are  being  thrown  off  from  the  deepest  or 
Hat-eell  layer  of  the  epithelial  strata,  in  the  same  way  as  they  are  cast 
off  in  acute  bronchitis.  Some  of  the  tiat  cells  are  seen  partially  raised 
from  the  basement  meml>rane  at  r,  and  the  different  stages  in  the 
formation  of  catarrhal  cells,  from  the  time  when  there  is  a  mere  oval 
elevation  to  where  this  becomes  attenuated  and  iinally  detached,  are 
also  represented.  No  fully-formed  columnar  epithelium  was  founil  in 
nny  part  of  this  bronchus,  the  whole  of  the  epithelial  colls  being  thiown 
off  while  still  embryonio. 

Immediately  underlying  the  layer  of  germinating  epithelium  a  dark 
line  is  noticed,  Ihe  ehisik  buscmeul  membruuc,  which,  in  this  instance,  was 
uot  particularly  cedematous,  although  such  is  by  no  means  in^'ari:lbly 
the  casa  Its  underlying  attachments  cannot  be  seen,  probaljly  on 
account  of  the  cellular  infiltration,  but  it  will  be  observed  to  form  a 
continuous  layer  on  the  surface  and  to  give  the  smooth  chanicter  to 
the  mucosa.  Distended  capillaries  project  into  it,  and  here  and 
there  small  ruptures  of  these,  with  hiemorrhage  into  the  bronchus,  had 
occurred. 

The  portion  of  Fig.  250  below  the  basement  membrane  coiTesi»onds 
to  the  inner  6brous  coat  The  bronchus  represented  was?  about  the 
same  size  as  that  shown  in  Fig.  iS.*?,  and,  if  the  relative  thickness  of 
the  inner  fibrous  coat  in  the  two  l>c  compared,  an  iitea  may  be  formed 
of  the  increase  which  has  taken  place.  The  thickening  is  the  result 
of  the  cellulai-  accuuudation  in  its  fibrous  intersptacos,  as  well  as  of 
the  distension  of  its  blood — and  probably  also  Ijiuphatic — vessels.  At 
the  same  time  its  fibrous  tissue  has  disa[>peared,  or  its  interspaces  have 
IjecMjme  so  distended  that  its  fibres  are  only  hero  and  thei-e  visible. 

Tfte  muscular  rout  of  the  snmll  arkrks  is  usually  much  hyper- 
trophied,  and  the  capillary  vessels,  from  being  channels  capal>le  of 
allowing  a  single  blood  corpuscle  to  pass,  are  distended  into  large 
sinuous  spAces.  There  are  also  numbers  of  other  vessels  whose  walls 
fioem  to  be  constituted  by  a  single  endothelial  layer,  and  which  fre- 
fluently  envelop  a  small  artery.  They  contain  a  finely  gi-anulai-  mass, 
^rith  cells  occaaiotmlly  in  it,  and  seem  to  l)0  over-il'isttnikd  Jymphntks. 
They  are  met  with  in  considerable  abundance  close  to  the  cartilages. 
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The  musaiJar  eoat  of  the  bronchus  either  atrophios  or  Ixiconies  hyper- 
trophied.  The  atrophy  seems  to  be  caused  by  the  flurrounding  Bnuill- 
cell  infiltnition ;  the  hj^)ertrophy  by  over-taxed  function.  The 
natuml  function  of  the  bronchial  muscle  seems  to  bo  that  of  keeping 
up  the  tone  of  the  bronchial  lumen,  and  so  preventing  ovor-diatenaion 
during  forced  expiratory  etrorts.  Hence  where  coughing  is  ]>er8ist«nt, 
us  in  chronic  bronchitis,  increased  strain  will  l>e  thrown  upon  it,  and  if 
other  things  are  favourable  it  will  hypertrophy.  Where  the  small- 
cell  inhltration  of  the  wall,  however,  is  exuUenint  its  nutrition  seems 


f  lu.  Ul.— BiioiicRUL  Cin-niJim  vnaiiooiHO  AHonrrimr  ( x  «£0  Di4Mjl) 

(«, «)  Luv*  BteunAtoo  mftucm  DUetl  wlUi  •luall  rcrand  oells  ;  (h)  Uir  Mra«  nil*  arr^mitlT  wuidniiic 

Into  the  ipMM ;  («)  ■nrruuu'Uiijf  flbnxu  fttruum  (Femauiic  acKl  Aod  FumtiU'  But.) 


to  be  intpairo<l,  &o  that  in  many  places  it  will  be  found  to  have  dis- 
appeared (see  Fig.  349). 

The  same  niiaU-ceU  infiltration  is  also  to  l>e  seen  in  the  oaUr  fibrtnu 
toai,  the  fibrous  tissue  of  which,  in  some  instances  (Fig.  249),  ia 
invisible,  either  from  atrophy  or  from  the  distension  of  its  fibrillar 
spaces  with  cells.  The  cellular  infiltration  is  frequently  continued, 
moreover,  into  the  perivascular  fibrous  tissue. 

The  fartiUf/fc4  in  the  bronchial  wall  are  more  or  less  altered,  the 
commonest   lesion   being   atrophy  and   ab6or|)tion,    apjwirently    from 
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pressure  of  accumulated  cellular  infiltration ;  and  very  fi*equently  they 
huve  vanished,  or  only  the  smallest  remains  of  them  are  left.  The 
perichondrium  is  opened  out  and  destroyed  and  the  hyaline  matrix  is 
excavated  into  a  Beries  of  sjxices  not  unlike  those  of  chondromatous 
ossification  (Fig.  251).     Granulution-like  tissue  pierces  into  these. 

Th€  mucous  glamhy  in  chrome  hrondixtis  folloinng  an  acute  attack, 
are  found  in  varying  degrees  of  abnormality.  They  are  never  in  a 
natural  Klate,  and,  in  some  of  them,  the  whole  secreting  jjarenchyma 
and  acini  seem  to  be  destroyed.  In  others,  however,  the  ducts  and 
mouths  of  the  mucous  glands  are  much  dilated,  the  cause  of  the  dila- 
tation apparently  being  the  accumulation  of  mucus  within  them.  The 
epitheliiun  lining  the  ducts  is  seldom  tiorraal  in  appearance,  the  cells 
are  usually  more  or  less  distended  with  mucus. 

AUntromatous  disaue  of  the  middk-skGd  branches  of  the  pulmonary 
<irteri/j  in  chronic  bronchitis,  is  by  no  means  uncommon.  It  is  some- 
times associated  with  fatty  metamorphosis  of  the  muscular  fibres  of  the 


OrffarUsms  of  Bronchitis, 

It  15  fjuite  likely  that  many  instances  of  bronchial  catarrh  are 
either  due  to  or  ivre  fostered  by  the  presence  of  a  microphyte  on  the 
bronchial  mucosii.  Some  of  the  organisms  of  suppiu^alion  and  an 
organism  corresponding  to  Frie<l lander's  pnenmococciis  have  been 
found  after  death  in  the  catarrhal  discharge  by  Babes  and  othera 


Cirrhosis  from  BronchiHs, 

JiB  a  result  of  chronic  bronchitis,  a  fibrous  condition  of  the  outer 
«p  pttibronchitis  chronica  (Virchow)  is  sometimes  excited  ;  and  at 
other  times  the  disease  seems  to  lead  to  a  diffuse  finely  cirrhotic  condi- 
tion of  the  whole  lung.  The  pro<lucts  of  intiammation  which  accumulate 
in  the  bronchial  wall  in  bmnchitis  are  removed  through  the  agency  of 
the  pulmonary  lymphatics,  and  the  cirrhosis  which  sometimes  follows 
may  be  simply  an  expression  of  the  stimulation  of  such  lymphatics, 
and  of  that  of  the  surrounding  interlobuhvr  fibrous  tissue. 


Ciuirackrs  of  Sputum  i/*  Bronchitis. 

In  the  commencement  of  an  acute  attack  it  is  more  or  less  watery 
or  \i8cid,  like  white-of-egg  diluted  with  water  and  mixed  with 
frothy  saliva.  It  becomes  thicker  later  on,  o}mque,  and  yellow  or 
greenish  in  colour.  It  may  contain  streaks  of  blood.  When  allowed 
to  stand  for  a  few  days  it  separates  into  three  layers.  The  lowest  is 
■putum  jtro(>cr,  the  middle  a  turbid,  glutinous,  yellow-grceu  liquid,  the 
upper  consists  mainly  of  saliva  (Troup). 
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Crocpocs  BRONCHirre. 

Inflammation  of  the  bronchial  tubes  sometimes  takes  the  croupot 
form.  A  rioh  plasma  is  poured  out  ujKin  the  atirfaco  of  the  mucosii,' 
and  so  firmly  adherent  does  the  resulting  fibrinous  lymph  become  that 
it  is  imjwasiblo  to  dislodge  the  plugs  by  coughing.  They  may  become 
undermined  and  loosened  by  accumulated  secretion  from  the  mucoun 
glands,  but  even  then  are  expectorated  with  ditticulty  owing  to  their 
multifarious  ramifications.  The  greater  niiml>er  of  the  middle-sized 
bronchi  may  be  obstnicted,  and  often  the  tracheal,  and  jMJssibly  the 
larj'ngeal  surfaces,  are  covered  by  a  like  false  membrane. 

FtETID  BrONCHITW. 


64G.  The  odour  of  the  breath  and  expectoration  in  certjun  caaes  of 
chronic  bronchitis,  more  especially  those  contplicated  with  bronchiectasy, 
is  sometimes  ({uite  insupportable.  It  may  bo  powerful  enough  to  fill 
a  sjiacious  ward  and  render  it  uninhabitable  for  other  inmates.  The 
odour  varies  in  cbanicter  aiifl  is  not  exactly  like  that  of  gangrene  of 
the  lung.  It  h;is  been  comparwl  to  that  of  fresh  fa?cal  matter,  or  to 
that  of  a  soa|»-factory  ;  and  in  certain  instances  it  is  said  to  resemble 
the  somewhat  sweet  ethereal  otlour  of  decaying  apples. 

In  a  case  of  this  kind  pulUisheil  by  Laycock  (No.  185,  1857,  L  p. 
479),  and  in  which  an  analyiiifi  was  made  by  Gregory,  the  odour  was 
said  to  have  been  due  to  mcthylamine  with  butyric  and  acetic  acids. 

Gamgee  (Xo.  19,  x.  1S65,  p.  807)  was  able  to  distil  over  a  volatile 
substance  from  the  sputum  haWng  tho  characteristic  odour.  He  states 
([1.  809)  that  the  cause  of  the  odour  in  the  distillate  was  neither  methy- 
Umine  nor  a  compound  of  butyric  aciiL  He  believes  that  it  was 
prulMbly  a  sulphur  compound.  The  residue  in  the  retort  contained 
butyric  acid,  a  circumstance,  however,  which,  he  says,  is  not  potMdiar 
to  fcBtid  sputum.  The  acids  which  occur  in  sputuui.  ho  st;it«8,  are 
generally  butync,  propionic,  formic,  acetic,  and  jiroUtbly  c^ipryllic. 

It  is  likely  that,  in  these  ca.^s  of  fwtid  discharge  from  the  brt»nchi, 
u  speciiJ  bacterium  has  taken  [Kkssession  of  the  bronchial  mucous 
membrane  and  secretes  a  malodorous  substance.  Thin  has  denion- 
stnLted  a  similar  organitim  in  the  ^weat  of  the  feet,  and  it  is  well 
known  that  the  artificial  growth  of  many  different  bact^^ria  in  a  8tat43 
of  purity  is  accompanied  by  peculiar  an<l  characteristic  odours. 

Liirraiure  on  BrvnthUU. — Balser  !Tnif-h«*nl  kihI  Rronchul  Stenooic  with  AmyloHh 
Arch.  C  ]itttb.  Anftt.,  xct.  18j^3.  y,  67.  Burder  (Etiologv  of  CaUrrli):  liristul  M. 
Chir.  J.,  18S1,  IL  p.  217.  Caton  (Piiwtir,  r'atliologv} :  Liverpof*!  tunl  Miiiu-h*«.HUr 
M.  and  8.  Uop.,  IS78,  p.  120.  Cfavostek  (CroujK)Uft):  Wien.  Med.  Kl,  vi,  1863. 
fi.  37S.  ComDy  iChronic  iii  C'hiMrni) :  Areh,  gen.  d*  nird.,  188«,  ii.  p.  513  H  teg. 
Copland  :  Tltc  Konns,  Cuniplii-uiioiui.  Cauaes,  and  TreatraeuC  of  K..  1864.  Cnncb- 
tnann  <  KfUtian  to  AaUuua):  Dcut,  Arch.  T.  kUa.  Med.,  xxxii.  19S2,  u  1  ;  (Spixvla 
hi  Secrctiou)  /bid.,  xxxtL  18SI-85,  p.  678.  Ferrand  (IVut  crible  pt  6lri^  of 
mocooi  mrnib.) :  BuU.  et  m^za.  Soc.  mM.  d.  hdj).  de  Pir.,  xv.  1879,  p.  '2*6  ;  alm^ 
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Tuiou  in«'<l.,  Par.,  ixvit  1S7»,  p.  501.  Frankenhauser :  Uutersnch.  iib.  d.  Bau 
d.  Tracheo-Brouchinl  Schloiniluiut,  1879.  Gairdner :  ilontli.  J.  M.  Sc,  xi.  ISfjO, 
pp.  122,  230 ;  xiL  1851,  p.  440  :  xiii.  1851,  p.  238  ;  also.  Reprint,  "Ou  tha  Path. 
Anat  of  Hronchttu."  etc.  Gamgee  (A.)  (Compressed  Air  in):  Brit.  iumI.  J., 
1686,  it  p.  1205.  Greenhow :  Cln-niiic  B.  connrctixl  with  (ront,  Emphysema,  and 
iDiwases  of  Heart,  1869.  Hamilton:  Practitioner,  xxii.  1879,  pi>.  3,  90,  177, 
250,  330,  426;  xxiii.  n.  18;  Pftrholnj;ty  of  Bronchitis,  Catarrhal  Pneumonia, 
Tabcrclc,  etc.,  1883.  Hayem:  Des  Biouohites.  1869.  Hughes  (Diphthoritio): 
Meti,  auil  Suru.  Reporter,  rink.,  li.  1884,  p.  290.  Lancereaux  (Ka*tid  B.): 
Union  ini'd,,  xl.  1885,  p.  505.  Leroy  (Spiral  Threads  and  Asthma  Crystal*) : 
CeutnilM.  f.  klin.  Med.,  vL  1885,  p.  233.  Madigan  (Acute  PUatio) :  Med. 
Siandard,  Chicago,  18S7,  ii.  p.  66.  Moore:  St.  lUilli.  Hosp.  Rep.,  xii.  1876,  p. 
297.  Parker  (Oblitorativo  Syphilitic  Endobrtinchitis) :  Lancet.  1886,  i.  p.  876. 
Patton  CPsi'udo-mpnibmnous) :  Chica^^o  Med.  J.  and  Evam.,  liv.  1887,  p.  189. 
Piogey :  Etudo  dc  path,  exptrimeutale ;  li!siony  broncho -pulmonaires,  1882. 
Pramberger:  L'ob.  fibrinose  11.,  1881.  Putscher:  Ueb.  d.  mikr.  Zusamnicn- 
Mtxung  d.  Bronchial- Inholte*  b.  Luii^'cu-Erkrjnkmi.L;t.n,  ISSO.  Roberts:  Syst. 
^MeiL  (}ieyuuld&),  iii.  1871,  ^>.  $83.  Rossbach  and  Aichenbrandt  (Phveiolo^'y  and 
Patholo^  of  Mucous  Secretion  in  Rcsp.  Passages) :  ?h(oijatsohr.  f.  Ohrenh.,  xv,  1881, 
p.  U.  Sax  (Croupous):  Wten.  mod.  Prcase,  xxvii.  1S86,  p.  8.  Schtemmer : 
Etudes  flor  Ic»  broncbites,  etc..  1882.  Simon  :  (.Jaz.  d.  h6p..  lix.  1886,  j.p.  6[)4,  733. 
Singer  (Fibrinous) :  Pr&g.  mod.  Wochuichr.,  xi.  1886,  p.  249.  Skene  (Path,  and^ 
Treatment) :  Med.  and  Surg.  Ri'ir.,  Pltila.,  xii.  1804-05.  jip.  166,  181.  Smith  (from 
Mi*chanirj»i  Irritation):  Med.  and  Surg.  Rftjwrtcr  (Phila,),  Ivii.  1887,  p.  63.  Spender: 
Brit  Med.  J.,  1868,  iL  p.  304.  Vierordt  (Spiral  Formation  in  Bronchial  Becretiou) : 
B*rl.  klin.  Wnchnsrhr.,  xx.  18t;3,  p.  437.  Wilks  (On  Pneumonia,  Bronchitis,  etc, 
in  Chihlrcn) :  Guy's  Hosp.  Rep.,  n.  1860,  p.  136.  Wolf:  Uob.  Bronchitis  fibrinosa, 
1883.     Yeo:  iM»;tL  Times  and  (.Jaz.,  1884,  i.  p.  757  ;  UUL,  ii.  p.  87. 

I  Bronchikctasy  (fipoyxo^i  n  hronchiis^  and  cKToo-ts,  exitumn). 

647.  Definition. — ./  Permnmni  Dihtiaiion  of  a  Srondms. 

L  1.  From  Cirrhotic  Contraction  of  tlie  Lung, 

H^TOiore  are  many  varieties  of  bronchiectasy.  Among  tliese  a 
aflatation  brought  about  by  a  cirrhotic  contb'tiou  of  the  org-.m  claima  a 
prominent  place  in  the  »lisous.sion  of  tho  flubject.  Tho  coTiditions  imder 
which  this  cirrhosis  is  mot.  with  are  descrihed  under  *' Tubercular 
Pneumonia"  and  "Syphilitit-  Luny."  The  cavity  differe  from  that 
resulting  from  any  other  ciiuse  in  being  irregularly  angtdar  in  shape  j 
it  is  sometimes  even  slitdike.  It  has  a  smooth  lining  membrane,  and^ 
UAually  conUiinsi  some  hiilf-inspissated  catarrhal  secretion.  H 

Corri|;an  was  tho  tiist  to  give  anylhin;:  like  a  rational  explanation 
of  how  a  fibrous  lung  eflects  a  dilaUitioii  of  its  bronchi.     lie  wiotc 
(No.  403,  xxx-viil  1638,  p.  270):    "If  there  were  but  one  bronchial 
tube  with  contracting  fibro-cellular  tis.^uo  around  it,  then    the   con-  ^ 
tracting   tissue  would,  as  in   the    instance    of   the   stricture   of    thefl 
(esophagus  or  rectum,  cause  narrowing  of  the  tube ;  but  when  there 
is,  as  in  the  lung,  a  number  of  bronchial  tubes,  and  the  contracting 
tissue  nut  placo<l  around  the  tubes  but  occup3'ing  the  intervals  Iwitweei 
the  tubes,  then  the  slow  contraction  of  this  tiscjuc  will  tend  to  drai 
the   parietea  of  one  tube   toward  the   parictes   of  the  other,   an( 

^gUMH^  dilate  them."     This,  although  in  the  mtun  correct,  is  not 
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strictly  accurate.     For  if  it  be  true,  why  then  is  it  that  in  cin*hof(i9  of 
tho  liver,  and  in  cirrhoftta  of  niOBt  of  the  other  orgHiis,  dilatation  of 

the  tubular  structiu*e8  and  blood- 
vessels within  them  does  not  take 
place  ?  The  lung  in  tho  circum- 
hUmoes  in  which  this  variety  of 
bronchiectasy  occurs  differs  from 
any  other  organ  in  being  attached 
by  pleural  a<lhesions  to  a  |)oint 
of  resistance,  the  rigid  chei)t-walL 
The  liver,  urethra,  (esophagui^ 
rectum,  and  mo«t  other  orgaiit! 
do  not  poes«M  such  tixed  sur- 
roundings, so  that  in  cirrhosis 
affecting  them,  contraction  takeft.^ 
place  towards  their  own  centre%i 
and  proiluces  constrictiiU)  and 
narrowing  of  all  the  tubular 
structures  within  them.  The 
two  pleural  surfaces,  however, 
may,  practie;\Uy  speaking,  be  said 
to  bo  united  even  in  he:dth,  and 
the  invariable  pleurisy  which  ac- 
comiMiiiioa  pulmonary  ciirhoflisi 
renders  this  complete. 

The  dilating  force  is  the  con- 
traction of  the  cirrhotic  bands  of 
fibrous  tissue.  These  are  attached 
to  tho  pleura,  on  the  one  hand, 
and  to  the  bronchial  wall  on  the  other.  A  balance  is  accordingly  to 
l»o  struck  in  the  effect  which  the  traction  of  the  fibrotis  cords  will  exert 
on  the  two  points  of  attachment. 

The  chest-wall  being  much  the  stronger  of  the  two,  and,  moreover, 
representing  an  arch  with  its  conrarittf  towards  the  |x>int  of  traction, 
will  be  ititluenccd  to  a  less  extent  than  the  wall  of  the  bronchus,  which 
is  much  tfaituier,  atul  represents  an  arch  with  its  mHrexity  towards  tha 
{»oint  of  tractioiL  The  bronchus,  consequently,  will  become  much 
dilited,  and  tho  chestrwall  to  a  certain  extent  retracted  and  flattened. 
In  fact  the  bronchial  dilatation  would  bo  very  much  greater  than  it 
ustully  is  were  the  lose  of  volume  in  the  chest  contents,  through  cir- 
rhotic contraction  of  the  lung,  not  to  a  certain  extent  compensated  by 
tho  drawing  upwanls  of  the  diaphragm  and  liver. 

Let  us  SCO  whether  there  is  any  direct  evidence  that  the  shape  of 
the  bronchiectiiiic  cavities  corre9i>onds  to  the  lines  in  which  the  dilat- 
ing force  bus  Wen  a{)plied.  Fig.  252  r«»]>resents  a  large  section  of 
a  chronically  cirrhosed  lung,  maguifiod  about  two  diameters,  tho 
same  Ituig  in   fact  as  that   represented   more   highly  magnified    in 


f  la  153L— BaovrMiGcTAin-  noM  Cnuiaosu 

(0)  TUickvoM  ricrifs  fltim  which  rtid  IttirmnU 
lobnlM  mpitk  (r,  r/X  alao  iniieh  UilckanMl;  {h) 
Icnvnlvljr  •hApcd  braneUaeUUo  cariiy  (PtnMinie 
ieU  mmI  FkmttU'  Sol.) 
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Fig.  284.  The  space  in  the  centre  is  a  bronehiectatic  cavity,  part 
of  which  is  also  represented  in  Fig.  28-i>  and  around  it  are  noticed 
the  thickened  bands  of  cicatricial 
tisffue,  while  the  pleiu-.i,  alsoiuueli 
increased  in  bulk,  is  seen  at  the 
upper  jMirt  of  the  figure.  The 
cavity,  it  will  be  notice<l,  is  very 
irregular  in  ebape  ;  it  is  drawn 
out  into  augulur  diverticula.  On 
exjimining  the  parts  adjacentj  it 
will  bo  observeil  that  bands  of 
cicatricial  tissue  run  oft"  into  the 
lung  substance  in  lines  corre- 
aponding  with  each  diverticulum. 
If  we  represent  the  contracting 
banJB  diagrammaticatly,  as  in 
the  scheme  seen  in  Fig.  253,  the 
direction  of  the  contraction  will 
be  better  underetood.  Let  P,  P 
represent  the  thickened  pleuni, 
B  the  bronchiectatic  ciivity,  and 
F,  F  the  fixed  points  in  the  pleura 
on  the  one  side,  and  at  correspond- 
ing parts  of  the  pleura  on  the 
other.  If,  now,  the  contracting 
bands  of  cicatricial  tissiie  shorten 
towards  their  central  points,  the  traction  will  be  exerted  in  the  direc- 
tion of  the  arrows,  and  the  conclusion  is  irresistible  that  the  bronchus, 
being  the  weaker  of  the  two  attached  points,  must  become  dilated. 
The  ii-regular  Bhiij>e  which  the  dilated  bronchi  have  in  this  variety  of 
bronchiectasy,  as  distinguished  from  certain  other  forms  whose  cause 
is  different,  bears  out  this  theory  of  their  origin. 


FiQ.  3&3.— ScuxHB  or  Fio.  U2. 

(/*,  P)  Pleiin ;  {F)  tiXJLchv*\  polnti  in  pl^oni  uit] 
Kummndlng  juirU ;  (//)  brunchlttcUtle  CAVity. 


2.  Other  Farietm  of  Bronchitdasy, 

648.  These  are  not  necessarily  associated  with  an  increase  in  the 
pulmonary  stroma.  Neither  is  the  wall  thick  nor  is  the  cavity  irregu- 
larly angular  in  shape.  On  the  contrary,  they  usually  present  a  thin 
wall  and  a  cavity  peculiarly  regular  in  outline. 

One  of  the  commonest  forms  is  where  the  bronchus,  or  a  series  of 
bronchi,  is  di!ate<l  in  a  cylindrical,  fusiform,  or  finger-glove-like  manner. 
It  is  usually  associated  with  vesicular  emphysema.  In  other  instances 
the  cavity  is  more  or  less  pyriform,  the  broad  end  being  situated 
periphorully  ;  while,  in  others  again,  it  is  saccular,  the  sac  protruding 
at  times  from  one  side  of  the  tube.  They  are  occasionally  arranged 
in  a  moniliform  fashion  along  the  course  of  a  bronchus. 

Their  interior  is  smooth  and  glossy,  unless  where  half-inspissated 
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Fia  SM.— Wall  or  BRoKf-iiiixTATioCAVirr 

(k4A0  DiAUh.) 
(n)  Cwtlitlar  rif  hrU  111  cdvitT* ;  (A)  «nhininar 
ittKl  IraiMltiutMi  f>plt)u>llnm ;  {<)  t«Mniit*itt 
aiMulnxtr ;  (•!)  cvUtiUr  liiailjiiLi«m  uf  wmll 
<^R<OHttiic  ackl  Ami  Famuitji'  H<tl.) 


eecrelion  is  adhering  to  it.     Tho  smoothness  is  4]uc  to  the  fact  that 
the  basement  membrane  of  the  original  bronchus  seldom  gives  wny 

but  becomes  stretched  and  attenu- 
at€<L  On  this  l«ust'ment  niumbnuie, 
curiously  enough,  etratitied  colunmar 
epithelium  in  a  wonderful  state  of 
preser\'ation  may  sometimes  be  found; 
its  presence  is  the  one  criterion  by 
which  the  bronchial  origin  of  the 
cavity  may  be  assured. 

77ir  conitnts  are  more  or  less  in- 
fipissat^xl,  the  muco-pus  often  poeaee*-^ 
ing  a  vile  and  characteristic  odour.' 
A  cavity  may  be  tilled  to  distension 
with  this  half-solid  accumulation,  but 
more  commonly  it  is  seen  to  bo  »t- 
tacho<l  to  the  wall  only  here  and 
there,  while  the  greater  part  of  the 
discharge  may  be  ordinary  liquid  muco-j^us. 

The  wall  occasionally    ukcnites,  and    under  such  circumstances! 
dioniegrated  lung  tissue  may  be  found  R])ai>3ely  distributed  in  the, 
sputiim.     It  is  also  said  (Virchow)  that  villous  gntnulntion-liko  massoa 
are  sometimes  foimd  protruding  from  iu     Stewart  (N'o.  19,  xiii.  186$, I 
p.  42)  describes  fibrous  bands  running  between  particular  portions  of 
the  interior  of  the  caWty.     He  says  their  presence  is  explainetl  by 
the  mucous  membrane  t>tung  thro^vn  into  folds  and   so  constituting! 
ridges  elevated  above  the  siuTouuding  mucous  surface.     The   tissue 
intermediate   becomes    more  and   more  attenuated,   and    finally  the 
mucc^sa  itself  is  so  thin  as  to  leave  merely  a  mcscnt^ry-liko  membrane 
towanlrt  the  K-ise  of  the  ridge.     This  ultimately  givea  way  and  a  free 
band  is  the  result.     Communications  between  neighbouring  cuvitiw, 
may  be  caused  by  a  h'ke  process. 

(rt)  From  Increased  Expulsive  Efforts. — Where  the  dilata- 
tion is  asst}ciatcd  with  general  emphyscnui,  due  to  a  chronic  cough, 
the  cause  which  gives  rise  t^i  the  one  is  undoubtedly  that  which  is 
inatrumontal  in  the  production  of  tho  other,  namely,  force<l  expiratory 
efforta.  Tho  bronchijil  diUtation  is  simply  an  extension  of  that  atToct- 
ing  tho  air-vesicles.  No  doubt  a  ]>rcviou.s  bronchitis  may  have 
weakened  thr  wall  ami  predisposed  it  to  expansion,  but  this  alone 
never  could  cAUse  a  bronchiectiitic  cavity. 

(/')  From  Accumulated  Secretion. — Laennec  held  that  moat 
bronchiectasies  were  to  be  traced  to  this  cause.  Such  is  not  now  the 
general  Wliof,  although  a.  certain  numlnrr  may  be  explained  upon  this 
haiis.  The  cavity,  when  thus  induce^!,  is  more  or  less  pyriform  or 
hattledore-abapedt  and  is  often  impervious  to  air  from  the  inspissated 
nature  of  its  cont^jnts. 

(c)  From  Pulmonary  Collapse. — This  is  a  fertile  source  of 
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bronchiectasy  in  children.  The  air  is  unable  to  enter  the  collapsed 
portions  of  lung,  owing  probably  to  the  corresponding  bronchioles 
>>eing  occluded  by  muco-purulent  discharge.  The  atmospheric  pressure 
con9ef|uently  is  brought  to  bear  upon  the  pervious  parts  of  the  bronchi 
and  com|)ela  them  to  i>ecome  compensatorily  expanded.  It  may  bo 
that  in  this  case  also  the  bronchial  wall  hai*  previously  lost  some  of  its 
resistance  from  having  T>eeu  the  seat  of  catarrh. 

One  form  of  bronchiectasy  apj^eara  to  date  from  infancy,  and 
origumtes,  so  far  as  can  be  judged,  by  the  fcetal  lung  haWng  failed  to 
ex|)and  at  the  time  of  birth.  The  consequent  atelectasis  may  affect  a 
single  lobe  or  even  a  whole  Inng.  The  lung  tissue,  in  course  of  time, 
becomes  completely  camified,  and  the  bronchi  distended  into  a  scries 
of  saccuhir  cavities.  The  latter  are  remarkable  in  containing  little 
secretion,  not  more  than  that  from  an  ordinary  bronchus;  and  in  hanng 
particularly  thin  walls.  It  is  possible  tliat  these  cavities  take  on 
vicariously  the  fiuictions  of  the  absent  air-vesicles. 

Biermcr  (No.  13,  xix.  1S60,  ji.  Ill)  wu  of  opinion  that  bronchiectasy  migUt  be 
iiidncwl  from  four  cauaes,  namdy — 

1.  Tlie  jiresiniro  of  stagnating  secretiou  ivitliiii  the  tulwa. 

%  Nutritive  disturbances  iu  the  respiratory  tissues  wliieh  render  dilatation  from 
mecltanicftl  causes  a  jHissibility,  fn\c\i  as  that  of  aixiiniulatei]  broiicliial  socrotion  or 
iticreojied  pressure  in  ex])iration  of  the  air  containefl  within  the  cheat 

3.  Undue  stretching  of  the  pulmonary  chuiinels  by  inspiratory  widening  of  the 
chcflt. 

4.  Extra  bronchial  traction  of  an  atrophied  and  sclerosed  lung. 

Stokes  (No.  405)  bolieved  that  the  great  cause  was  to  be  found  in  bronchitis. 
It  weakens  the  resistance  of  the  wall. 

Stewart  (No.  19,  xiii.  1S6H,  p.  -ID)  roncludes  that  the  essential  tOement  in 
lironchirelaay  is  atrophy  of  the  bronchial  wall,  proliably  congenitAl  in  itH  origin. 
The  wall  thus  reai^ily  yields  to  snd<ien  insi)imt«ry  elforts,  to  violent  ninscnUr  exer- 
tion, and  during  coughing.  The  enfeebled  state  of  the  bronchi  favours  the  accuniu- 
lation  of  mucuri,  and  the  mucna  decomiKtsiog  leads  to  irritation  of  the  bronchi  anrl 
their  surroundings,  formation  of  villous  proccssej»,  increased  connective  tLssne,  and 
ronsolidatioa  of  lung  substance,  sometimes  even  to  abscess  or  gangrene. 


Characters  of  tlu  SjnUttvK 

It  is  more  or  less  like  that  of  a  chronic  bmnohitis,  but  sometimes 
a  i>eculiarly  diegusting  fn-tid  tnlour.  It  is  givei»  ull*  in  gidp??  during 
|»aroxysmal  fits  of  coughing — that  is  to  say,  at  the  tiino  when  a  cavity 
is  being  emptied,  but  not  during  the  intervals.  When  allowed  to 
stand  in  the  crachoir,  it  Reparate^^  into  three  layers  like  those  in  the 
expectoration  from  a  bronchitis,  but  the  up|KT  layer  has  none  of  the 
frothy  appearance  of  bronchitis  (Troup).  Fragments  of  lung  tissue 
h:ive  occasionally,  although  soldum,  been  foiuid  in  the  expectorate  ; 
blooH  may  also  be  met  with  in  it. 

Liifraiure  tut  ^rrtHfAiV^f-ty.— Bardcnhewer  (Treatment  by  Disinfection) :  Berl. 
klin.  AVochnschr..  xiv.  1S77,  p.  7'10.  Biermer :  Arch.  f.  path.  Anat..  nix.  I860. 
p|fc  91,  241.    Cornil  et  Jocqs:  Fmnce  nu'd.,  1887,  i.  p.  68<i.    Daltidet:  Auatomio 
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jwth.  et  pathoj^Die  de  la  diUution  dee  bronchos,  1S81.  Dieulafoy :  Gu.  d.  li&[k. 
lir.  18«1,  j).  131.  FiU:  Arch.  f.  path.  Ajiat,  U.  1870,  p.  123.  Gairdner:  Month. 
J.  M.  Sc..  xri  1853.  p.  266;  Glug.  Mcd.J.^xxir.  18S6,  p.38.  Gam^ee  Comihigition 
of  ConteulH):  VAiu.  Med.  Jouni..  x.  1805,  pp.  807,  I12-I.  GrawiU  (Conjcvuiul) : 
Arch.  f.  path.  Anat.,  Uxxii.  1860,  p.  217.  Hare:  Trnii>«.  rutli.  Sk-.,  vi.  lHo5,  p. 
fi7.  Laennec:  TraiU-  Jo  I'Aiucullation  iiKMlUte,  i.  p.  20tf.  Laycock  (Kuiiil  h.): 
Eiliii.  M<^'1.  Joarn.,  x.  IStJS,  p.  f>«l.  Leroy;  An^h.  d.  rhy«»»I.,  norm,  n  path., 
vi.  I87P,  p.  77^.  MUUer:  Ziir  KntAti^liunffftRe^ohichte  d.  Bronclualcnseiterung, 
1882.  Ronde:  Ucb.  d.  jEciologie  •!.  UroucliiecUuie,  1886.  Stewart  (T.  G.): 
Ediu.  Mvd.  J.,  xui.  isa7,  p.  39.    Williams:  Brit.  M*m1.  J.,  18S1,  L  p.  299. 


Bronchial  TPBKRruLosift. 

649.  A  (iiffuBO  ttiborctilar  eniption  of  tiiWrele  is  sometimes  found 
affiiv^ting  the  mucous  membrane  of  iho  larynx,  tmcheu,  uml  bronchu 
It  ia  usually  part  of  a  general  tuborciiloBis. 

Syphilitic  Bronchi.     See  Syphilitic  Lung. 

Preparaium, — The  bronchi  in  all  caacs  should  be  cut  out  with 
BciMons  aire  being  taken  not  to  disturb  their  cont^ntA.  HnrckMi  in 
either  "A"  or  "E."  Emljed  in  celloidin,  soak  in  freezing  Huiii  "A," 
and  cut  in  freezing  microtome.  8Uiin  with  log^vood  and  eosin,  or 
with  picric  acid.     Mount  in  Fan-ants'  solution. 


CHAPTEE    LI 

THE  LUNG— (CwihVitwd) 
The  Pneumokonioses  {jrvnfttav,  the  lunfft  and  kiJi-w,  dusff, 

650.   Definition. — IHAeaSffn  of  tJu  lung  due.  io  tJu;  inhalation  of  duM. 

The  inhalation  of  dust  in  any  fonn  ia  always  more  or  less  harmful. 
Some  kirida  of  dust^  hoivever,  occasion  more  disastrous  results  than 
others.  Thus  soot,  coal-dust,  Hour,  and  the  dust  from  textile  fixbrics 
are  among  the  least  injurious,  ami  usually  provo  fata!  only  when 
inhaled  in  great  quantity  ;  while  stone-dust,  clay-dust,  mother- of -pearl 
dust,  and  others  excite  disease  of  the  lung  probably  second  only  to 
tubercular  phthisis  in  its  facility. 

Hirt  (So.  398,  [it.  i.,  1871)  maken  the  statement  tliat  while  69  per  cent  of  sick 
needle-grindera  die  from  disoa-^e  of  the  lungs,  usually  diAg^uosed  &b  phthisis,  Init  in 
reality,  iii  muat  cafti^,  lung  a(fectious  excited  by  iiihult-d  du8t,  and  90  \wt  ceul  of 
grisdAtoQe-makers  frooi  the  eanie,  the  jicrc^utage  ratio  is  only  a  fractiou  of  a  unit 
in  the  caao  of  coal-miuL'ra.  It  would  scorn,  therefore,  that  coal-dust,  and  uudttr 
this  heading  must  also  l»e  iitcludcd  soot,  is  distinctly  less  iojuiious  than  that  given 
off  from  atoue. 

In  order  to  convoy  to  the  reader  a  graphic  idea  of  the  state  of  the 
lungs  in  this  class  of  diseases  it  will  l*e  well  to  select  three  different 
forma  for  description,  namely — (1)  that  due  to  inhalation  of  coal- 
dust  and  soot  (anthracosis) ;  (2)  that  due  to  the  inhalation  of  finely 
pulverised  stone  (lithosis) ;  and  (3)  that  duo  to  the  ii»halation  of  oxido 
of  iron  (siderosis). 


AkthrACOSIS  (avOpa^y  a  burning  cotd). 

In  times  pre\'iou8  to  those  in  which  the  enactments,  now  in  force 
in  this  coiuttry  fur  the  due  ventilation  of  mines,  became  law,  this 
proved  to  be  an  eminently  fatal  disease.  AVhen  it  did  not  speedily 
end  fatally^  the  bronchitis  and  asthma-like  attacks  which  accompany 
tho  diseafto  often  prohibited  the  individual  from  following  his  avocation. 
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Even  at  the  present  day  the  lungs  of  all  cotil-miners  are  more  or  les* 
])ignientc<I  after  working  for  a  few  months  in  a  cortl-mine ;  and  hy 
the  end  of  two  to  three  yeara  they  are  literally  coal-black.  Aa  just 
remarked,  however,  the  lung  seems  to  lie  peculiarly  tolcnint  of  thi» 
form  of  dust ;  for  notwithstanding  that  ita  subatjince  may  bo  saturated 
with  it,  there  may  be  little  over  and  al»ove  an  occasional  attack  of 
bronchitis  to  indicate  its  presence. 

The  smallest  degree  of  this  aflbction  is  seen  in  ihs  ardinatj 
pujintntatioii  <,/  an  oduU  htwj.  The  pigment  in  this  case  is  moatly  soot 
derived  from  different  sources.  It  is  doposit^Kl 
chietly  in  the  pleural  lymjihatics,  on  which  account 
it  gives  rise  to  the  appearance  of  a  black  arborescent 
plexus  on  the  surface  of  the  lung. 

Nature  of  Pigment — The  material  inhaled 
in  the  case  uf  the  coal-miner  is  composed  of  $oai 
derived  from  emoky  lamps,  nnd  true  o.hMwL  Most 
of  the  particles  arc  extremely  minut^j,  and  are  either 
rounded  or  angular ;  some  of  them  are  epicular  or 
scale-like  (see  Fig.  255).  The  large  particles  sotne- 
times  show  not  only  the  structure  of  coal  Imt  even  the  particular  bands 
of  the  cool  in  which  the  i>er3on  has  worked.  In  charcoal-biunora  the 
du»t  {Mirticles  frequently  present  the  cellular  texture  of  wood.  When 
partially  charretl  they  are  brown-coloured,  as  seen  microscopically,  but 
are  {>erfectly  black  when  the  charring  is  complete. 
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History  of  Patholo^  of  the  Disease.— Purvon  (No,  05,  1813,  p.  159) 

to  httvi-  Will  aiiKiii^  till*  lii>t  lu  ilmw  attciiLiuu  Co  this  diaeiue  &nd  ri^Iitly  rcfcrrvd 
iJio  liUck  ni)|>enmiic(>  to  tlic  iiiltuUlion  ofcArlma  or  nMl.  Ho  found  that  ili<>  black 
outU>r  WAA  not  iU-:itrMVivt  on  Inmh^  ImhUkI  urith  tite  strongrat  iiiiiietal  ocidn. 

The  «nL>M.i]Uf*iit  publication  hy  (ji'cgory  of  tMinhurgh  (No.  19,  ixxvi.  p.  58ft), 
and  lUmilton  of  Falkirk  (No.  19,  xlif.  p.  297),  iu  tlte  y^K  1831  and  1834,  of  their 
pa[H'n>  on  the  Aibjeet  with  chcmicai  aaatyaU  of  the  lunga  by  ChriBtison  (No.  19, 
nx\i.  |i.  S94).  and  by  (Jrahjun  (No.  19.  xlu.  p.  323),  finally  wttlfd  tbu  mailer  of 
thi>  eomiMfibitioit  of  thn  bhtik  au1»atA>ir«  aim!  of  iu  extniiit'OitH  origin.  In  Uamiltoo's* 
rwK-  thfiT  uas  mijicroddcf}  a  dctail(*d  niicroseopic  examination  of  thr  tuaoes  hj* 
Whiiiton  .htiwn,  pnttiaMy  the  fint  niiuir  np  to  that  |ieriod,  and  the  aoounoy  of 
«)ii'!i  haa  l»orn  vrnlleil  by  tlirnio  of  UtiT  timen. 

On  the  C^uutinnut,  howovpi ,  the  diaeaae  rriuained  unknown,  or,  if  kuowu»  unheeded 
for  niauy  yi-ar^  aftcnranijt  until  ICobin  and  Virvhow  took  up  Iht*  matter. 

Vitvhow  (No.  19,  iv.  1S59.  p.  207]  at  tint  beliorcd  that  tho  bUrk  material 
coiMtJitMl  of  tmiiMfonniil  liienuitin,  that,  iu  Mhort,  it  una  lilfv^I  pigment,  io  contrast 
to  Rubin,  who  awri-trd  that  such  lung  )iignieuta  were  all  inhnlcd.  Later  ou  (No.  13, 
XXXV.  lS(t(),  p.  ISC)  Virthow  gave  up  tJiitf  notion,  and  rocogniwd  tliat  in  the  lutkg 
two  kindi  of  pigment  arc  to  bo  found,  namoly,  that  deriveil  tmm  the  blood,  aa  in 
hroten  in/tumium^  and  that  wliirli  iit  inhalinl  in  tliu  form  of  coal-dtut,  aoot,  etc. 

Knanff's  iuliaUtion  oxjierimfntft  (No.  13,  xxxix.  1807.  p.  H'2)  added  confinnatoiy 
•up[iort  to  what  wa«  nlrrady  tvrll  known  in  this  country. 

Anatomical  Characters. — Tho  organs  iire  exti^mely  volnminoua 
and  ftometinicj*  I'lnphyscinntous  at  the  iinterior  margin.     There  roay 
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H           Irts  pltiJiral  adhesions;  just  as  often  there  are  not.     The  cmUd pleura             H 
H           sometinies  tihuws  a  few  ramifying  and  irregular  tnicts  of  black  matter             | 
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^1              vmlU  (luuuaica  awl  mounlol  In  Fftmtita'  »ul.)                                                                                                  H 
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corresponding  to  infiltrated  costal  lymphatics.     At  other  times,  how- 
ever, not  a  particle  of  pigment  is  to  bo  recognised  in  the  cost<il  layer. 

The  Burfaco  of  the  visceral  plrum  never  has  a  ]>orfectIy  black 
appearance,  but  is  more  or  lew  bluish-black,  owing  to  ita  superficial! 
layer  being  in  great  part  free  from  pijinient. 

Projecting  into  the  pleura  from  the  Hubjacent  lung  subetanco,  and 
visible  through  it,  are  numerous  circumst^ribod  iioduhtr  mnssrs.  They 
are  interiisely  black,  and  jire  about  the  size  of  a  fiplit^{>ea.  They  can 
be  ri-adily  felt  on  [nusing  the  hand  over  the  pleural  surface. 

The  bronchial  fjlamls  aie  enlarged  and  jet-black. 

On  incising  the  organ  it  is  scon  to  l>e  perfectly  black,  and 
throughout  its  extent  similar  pigmented  nodules  are  found  in  great 
numbers.  They  are  hard  and  occasionally  slightly  gritty.  The 
intcn'ening  lung  subaUince  is,  likewise,  much  pigmented  and  is  usually 
nxlematous.  The  liquid  when  squeezed  out  stains  the  hands  like 
china-ink. 

Thr  mncous  tnrmbriint  of  the  bronchi  is  unstained  for  reasons  to  be 
afterwiirds  detJiiled.  Cohnheim  (No.  316,  ii.  p.  771)  coincides  in  this 
statement,  and  Ruppert  (\o.  13,  Ixxii.  1878,  p.  14)  confirms  it 
experimentally  in  the  lower  animal& 

Other  |Mirts  of  the  body  are  usually  free  from  pigment,  although 
in  ponies,  which  have  passed  the  greater  part  of  their  lives  in  coal- 
mines, the  mesenteric  lymph-glands  are  pignientcil.  The  particles  in 
this  citse  are  i)rol»ably  taken  in  with  the  food. 

The  inhuloil  coal  and  carbon  dust  docs  not.  like  stone-dust^  excite 
a  cirrhttgis  of  the  ortjan.  A  localised  fibrous  nodule  may  occasionally 
be  noticed,  but  in  a  largo  proportion  of  cases  there  is  an  absence  of  a 
general  fibrosis. 

In  very  severe  cases  the  oi*gan  sloughs.  The  slough  is  usually 
odourless,  probably  from  the  action  of  the  carl>on  |Mrticles.  It  is  seldom, 
however,  that  at  the  present  day  this  sloughing  of  the  organ  comes 
under  notice.  What  is  popularly  known  as  "black-spit"  is  the  result 
of  the  expectoration  of  the  disintegrated  lung  tissue.  The  cause  of 
the  slough  seems  to  be  the  pressure  of  the  accumulated  pigment  upon 
tbe  arteriotee.  The  whole  nutrition  of  the  organ  must  1>c  so  pro- 
foundly interfered  with  through  the  lymph-vessels  being  choked  with 
foreign  matter,  and  through  other  causes,  tlwt  it  is  ditficult  to 
conceive  how  sloughing  and  other  evidences  of  nudnutritiou  do  not 
oftener  assert  themsolves. 

Microscopic  Appearances. — The  parts  in  which  the  pigment 
lies  are  the  following  : — 

The  deep  layer  of  the  pleun^ 

The  interlobular  septa, 

Round  the  pulmonary  artery. 

Round  the  bronchi, 

Sparsely  in  the  alveolar  vralla, 

In  the  epithelial  interBpocw  of  the  alveoli, 
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In  desquamated  epithelial  cells, 

In  the  bronchial  glands,  and 

In  the  1^'mph-atlenoid  bodies  of  the  lung. 

It  does  not  accumulate  to  any  extent  in  the  superficial  layer  of 
the  ])leui-a  nor  in  the  raucous  membrane  of  the  bronchi. 

The  ex]>lrtniition  of  the  course 
pursued  is  that  the  dust  fomis  a 
natural  injection  of  the  pulmo- 
nary lymphatics. 

The  pai-ticles  readily  impinge 
agjiinst  the  mucous  membrane  of 
the  bronchi,  but  seeing  that  its 
surface  is  so  thoroughly  pro- 
tected by  moans  of  the  basement 
membrane  (p.  72),  they  do  not 
effect  an  entrance  at  this  point. 
They  may  be  taken  up  by  the 
embryonic  epithelium  wherewith 
the  mucosa  in  anthi*acosis  is 
scantily  clad,  but  are  ultimately 
cxpectt)i-ated. 

The  general  conclusion  airiveil  at 
by  tboeo  vbo  haw  ]>t*i'fomiL'd  inhala- 
tion PXperiincntH  on  Aiiinui]<i  witb 
intact  bruucluaJ  e|>ithvliuui,  U  that, 
c«ven  in  them,  little  if  any  jntfrneut 
finds  its  \*tty  l*twei»Ti  the  epitlielial 
ccUfl  into  the  bronchial  mucous 
mcmbmne  ur  |«fri-brt.>nchial  l^iuph- 
atica.  Kiiautr  (No.  13,  xxxix.  18(i7, 
|L  442)  found  pigment  ]nrticleH  in 
the  clialice  eella,  but  Fh'iner  (Nu. 
13,  cxil  1889,  11.  Ill)  failed  to  find 
even  this.     The  epithelium  aeems  to  present  an  impervious  liarrier  to  ita  entnuioe. 


X. 


i^ 


Pitt.  2^7. — AivTBiLAcotns;  Sccriux  or  a  Bkokchvh 
bnowixo  UirpioxEirrEX)  Cdnditiov  or  Mucors 

KBlfBIIA<<B(X60  Uiuw.) 

(a)  BuMiucnt  mcmbimtie ;  (h)  Inner  ttbrotu  coat ; 
(c  f)  plgint^utfM]  ofMluIufl  lurroundlitg  bnuichu  of 
tho  imluicRtttry  nrtery  ;  ((/)  pigninute<I  iDLcrlobular 
septum;  (r)  empty  umcotii  glaud  (CanuJii<:  aiitl 
FAtmiiU'Su].) 


It  is  the  jKirticles  carried  backwards  to  the  air-vesicles  which  are 
capcible  of  penetrating.  These  insimuite  themselvea  between  the 
epithelial  cells  and  thus  giiin  entrance  to  the  branched  plasma 
spaces  of  the  alveolar  walls.  They  are  tninsferred  from  one  plasma 
space  to  another,  and  ultimately  find  their  way  into  the  lymphatic 
vessels  of  the  organ.  These  lie  chiefly  in  the  adventitious  coat  of  the 
ptilmonary  artery,  and  in  that  of  the  bmnchi.  The  i)igment  conse- 
quently comes  to  inject  these  and  accunmiatcs  in  them.  At  intervals 
along  the  course  of  the  peri-vascular  lymph-vessels  it  forms  tho 
nodular  masses  above  described,  probably  owing  to  its  being  deposited 
in  the  lymph-adenoid  structures  of  tho  lung, 

Tho  peri-vascular  luid  peri-l)ronchiaI  chaimols,  however,  evidently 
hare  a  free  communication  with  those  of  the  interlobular  septa  and 
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deep  layer  of  the  pleura,  while  the  latter  aiiafitomose  but  little  with 


Pio.  S£&— AvniftACMiB ;  Stcrioit  or  AvrmuAm  Walui  (x450  Diahs.) 

(<i)  ri«uili>-«toia«tau»  u]«nliigii  bftviwn  vritl^'llBl  cell*  with  QivlivlylDg  Ijrmpb  itwx*  IqjMtoit 

vtlh  blAck  jiljpDent  <t'«rniltM'  anU  FwranU'  tkfL) 


^Vft 


FMi.t!W.-PKkuKn:ftULLrHruja*cyciiD  DcroaiTrMMLOveorCAT(x-UOlHAia.) 

thoM  of  the  superficial  layer.     Hence  the  superficial  layer  remainfl  for 
long  uncoloured.     A  few  granules  may  ultimately  get  into  it  and  sub- 


CaAF.  LI 


THE  PNEUMOKONIOSES 


97 


sequently  into  the  lymphntios  of  the  costal  pleura.  If  an  old  fibrous 
adhesion  exist  between  the  two  pleura;,  it  may  [ilay  the  port  of  a 
bridge  in  conveying  pigment  fi'ora  the  one  to  the  other. 

All  the  lymph  channels,  sooner  or  later,  seem  to  culminate  in  the 
bronchial  glands,  and  for  this  reason  the  latter  speedily  become 
eiUarged  and  appear  veiy  black.  Iiihaled  <lust  of  any  kind  seems  to 
have  the  greatest  difficulty  in  passing  these  glands,  so  much  so,  that 
it  is  questioned  by  Arnold  (No.  402)  and  others  whether  particulate 
matter  ever  gets  beyond  them.  Artioldj  in  his  inhalation  experiments, 
never  found  it  in  the  va&a  eiferentia  of  the  glands.  If  it  does  manage 
to  become  dilTased  throughout  the  body,  it  is,  he  aeserts,  through  the 
mediation  of  the  blood-vessels  of  the  glands. 

The  rapiditj  with  which  ui  inlialed  p.-^iliculute  substance  ia  ahsorl^d  into  the 
lymphatic?  of  the  lung  seems  to  vary  idth  its  nature.  Nothimgel  (No.  13,  Ixii. 
1877,  ]i.  414)  found  the  lymphatic  radicles  of  tlio  lung  of  the  rabbit  b«canio  cotuptetely 
injecttd  with  bfood  in  from  one  &Dd  i  half  to  two  minutes  aft«r  being  inspired.  It 
i^  proli&ble  that  the  spicular  character  of  inhaled  dtiat  renders  it  somewhat  mora 
difficult  of  absorption.  Hupi>ert  (No,  13,  Ixxii.  1878,  ]>.  14)  discovered  3oot  in  the 
bmuchial  glands  of  aninmls  two  hours  after  they  had  inhaled  it,  and  Arnold  (No. 
402)  uUratruiriiu  throe  hours  afterwards. 

It  is  said  by  Flciner  (No.  13,  cxii.  188S,  p.  313)  that  emulsiBed  fats  pass  the 
glands  easily.  Solid  bodies,  partivlea  of  carlK>a  and  such  like,  are  held  back  in  the 
(•eripheral  i>art8  of  the  glaud  but  }»enetr&te  after  a  long  time  further  into  the  gland 
substance,  without  being  able,  with  the  aid  of  the  onliiuu-y  lymph  »tream,  to  make 
their  way  completely  through  it. 

The  exact  course  followed  by  the  IjTnph  in  the  lung  does  not 
seem  perfectly  clear,  although  the  universal  presence  of  pigment  in 
the  deep  layer  of  the  pleura  would  jjoint  to  there  being  a  free  current 
from  the  air-vesicles  towards  the  subpleiu-al  Ijinjih-channels.  It  is 
possible,  however,  that  in  true  anthracosis  many  of  the  ordinary 
lymph  paths  are  so  obstructed  by  the  presence  of  dust  particles  that 
the  lymph  stream  is  forced  to  take  a  circuitous  route,  and  hence  there 
might  be  a  tendency  to  cArry  the  pigment  throughout  the  entire 
system  of  pulmonary  lymphatics. 

Literaltire  on  Lympfuitia  of  Lung. — Arnold:  Arch.  f.  ]>ath.  Anat.,  Ixxx.  18S0, 
\\  315,  Klein:  Proc,  Roy.  Soc.  bond.,  xxiL  1S73-74,  p.  133;  The  Anatomy  of 
the  Lymphatic  System,  iL  The  Lung»,  1S7»J.  Klob  (ThromlKwia  of) :  A\'icu.  med. 
HI.,  1879,  n.  p.  Z  et  efo.  Moxon  (rurulent  lutlam.  of] :  Trans.  Path.  So<:.  Loud., 
xxiv.  1873,  p.  20.    Sikoral^:  CcntralbL  t  d.  med.  Wissenach.,  viii  1870,  p.  817. 


LiTHOSis  (Ai^os,  a  stone)  or  Siucosis  (silex,  flirU), 

Syn. — "Stonemason's  Lung,"  "Grinder's  Lung,"  "Potter's  Lung," 
or  "Slillstone  Maker's  Phthisis." 

The  disease  in  this  group  is  due  to  one  cause,  namely,  the  inhala- 
tion and  deposition  within  the  lung  substance  of  fine  particles  of  silica 
or  sibcate  of   alumina.     It  is   sometimes  stated   that  the   exciting 

VOL.  U  H 


06 


THE  LUNG 


PABT  IV 


agent  in  sUel-grinder's  phthisis  is  iron  dust  Such  a  view  seems  to  be 
erroneous.  The  qmuitity  of  iron  dust  in  such  lungs  is  infinitosimally 
small  It  is  apparently  the  dust  given  off  from  the  grinding-stone, 
more  especially  iu  the  dry  polishing  of  steel,  which  proves  so  ob- 
noxious. 

In  one  cue  examined  by  OnenHow  (Xo.  192,  xvL  1805,  p.  &9)  where  the  iwtieiiC 
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Pio.  MO.— Utkmu;  8IKTUM  THftovoH  A  Noudlm  (xMO  Dumb.) 

MOOMCBtrlr  BUniQa  Umum  nf  Uih  iKiilule  ;  (^  h)  itooi!  putJclK  ;  (c,  c)  auul  particle*  mlxeil  wtib 
ft  ilm  dott  rC  cfiitro  uf  ooUul« ;  (d,  it)  woC  ]«rttclfla  at  tU  periphery  (Plcn'OkmiUiB  tad 


bad  bMO  ft  ruor-grinder.  uid  b«d  Buffered  for  loug  from  grinder's  pulmonary  diMMe, 
f)i»mM<«1  uulyiui  did  not  ahow  the  prcaeiiRe  of  an  «xc«u  of  iron  over  that  exi»ting  in 
A  banlthy  organ  siniilarly  treated  ;  nor  did  the  loagnetto  needle  indicate  the  preeenoe 
of  ttfft  pailadas  ol  iroa  in  the  ash  when  brought  into  it«  proximity.  T)ie  grtatet 
|iftrt  of  the  aih  in  this  caie  was  oompoeed  of  silica  eridently  deri^*ed  from  the  grind* 
Holland  (No.  397)  gave  a  similar  account  of  the 


Potters  suffer  from  a  disease  which  is  akin  to  that  of  stonemasoi 
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In  India  and  other  warm  countries,  whore  probably  the  clay  dust  ia 
given  off  more  abundantly  than  in  this,  it  is  a  very  fatal  form  of 
pneumokoniosia,  but  even  in  this  country  the  amount  of  limg  disease 
cauBed  by  it  is  considerable. 

Granite-workers  do  not  contract  the  disease.  The  author  does 
not  rememl>er  seeing  an  instance  of  it  in  Aberdeen,  unless  where  im- 
ported. The  explanation  probably  is  that  volcanic  rock  docs  not 
sflbrd  so  fine  a  dust  as  one  which  is  stratified.  It  is  the  minutest 
water-rolled  particles  of  the  latter  which  are  so  dangerous.  In  Edin- 
burgh, where  the  building  stone  is  stratified,  it  is  one  of  the  commonest 
of  pulmonary  diseases. 

Anatomical  Description. — For  some  reason  silica-dust  appears 
to  call  forth  iiiiuh  more  reactive  fibrous  tissue  than  coal-dust  or  soot; 
hence,  in  all  the  manifestations  of  this  disease,  the  Lung  tends  to 
become  cirrhosed. 

In  some  instances  it  is  shnitiken,  in  others  voluminous  and  does 
not  collapse  when  removed  from  the  chest.  When  in  the  shninken 
tt«  it  will  be  found  that  the  cirrhotic  tissue  is  abundant ;  when 
vohuninoua  the  riuantity  of  stone-dust  is  unusually  largo.  A  lung  in 
the  kilter  condition  may  weigh  four  to  five  pounds.  There  are  often 
■egments  of  lung  tiasucj  about  the  bulk  of  a  wahmt  or  small  orange,  of 
extreme  hardness.  The  [)leiira  alK)ve  tho^^e  is  puckered  and  depressed. 
The  hardness  of  the  above  areas  is  duo  to  there  being  excess  of  cir- 
rhotic fibrous  tissue  and  stone-dust  within  them.  A  hard  mass  of  this 
kind  ia  often  situated  opposite  the  point  of  entrance  of  a  main 
bronchus.     It  is  here  also  that  the  nodules  are  most  abmtdant. 

The  pleui^al  stirfaces  are  adherent  either  universally  or  at  points 
where  the  underlying  lung  tissue  ia  much  ciiThosed,  The  adhesion  is 
generally  tough  and  fibrous. 

The  feeling  and  appearance  of  the  surface  of  the  lung  are  char- 
acteristic. Projecting  into  the  visceral  pleura  are  numbers  of  nodules 
corresponding  to  the  notlules  seen  in  authrucosis.  They  have  a  giay 
cic!4trix-like  centre  and  a  slate-coloured  periphery ;  they  are  about  the 
size  of  a  large  lentil  seed  and  resemble  it  in  shape. 

These  nodules  also  pervade  the  entire  lung  substivnce,  but  when 
iotmd  in  the  latter  site  lose  their  discoidal,  leii til-seed-like  shape  and 
assume  a  rounded  aspect  The  basis  or  groundwork  of  each  nodule 
is  coarse  fibrous  tissue  arranged  concentrically.  Between  the  fibres 
lie  the  dust  particles,  very  minute  and  more  or  less  rounded,  as  if 
irater-rolled.  They  are  refractile  and  hence  present  a  peculiarly 
sparkling  appearance.  Most  of  them  require  an  amplification  of 
between  300  and  400  diameters  to  bring  them  into  view.  They  have 
a  somewhat  grayish  coloiu*  with  transmitted  light ;  and  are  not 
dissolved,  nor  do  they  effervesce,  on  the  addition  of  a  mineral  acid. 
They  lie  mostly  towards  the  centre  of  the  nodule,  while  either  side  by 
side  with  them,  or  oftener  towards  the  circtunference,  are  numerous 
joot  particles.     These  seem  to  be  arrested  in  their  progress  through 
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the  lymphatic  system  of  the  lung,  and  come  to  impart  the  aUte-grny 
colour  which  the  periphery  of  the  nodule  possesses  when  seen  with 
the  naked  eye. 

On  iuciQcrfttinf;  portions  of  th«  lung  ftnd  boiling  the  oftli  iu  stn>ug  hydrochloric 
acid,  Greenhow  (Ko.  192,  xvil.  1860,  p.  26)  found  that  tb«  greater  part  of  ihc 
latter  was  dissolved,  leaving  a  heavy  rcsidnc  of  a  grayuh-^vhite  colour  nhich  rapi<Uy 
sank  iu  vrater.  Under  the  microscope  this  residue  was  found  to  consist  of  vory 
minute  angular  particles  which  did  not  }iolariM  light  but  which  were  dissipated  on 
being  expMod  to  the  Amies  of  hydrofluoric  acid,  thus  showing  it  to  be  silica. 

Bronchiectatic  cavities  may  be  found  in  the  midst  of  the 
cirrhose*!  jKirta.  They  are  cause<l  by  the  traction  of  the  cirrhotic 
liands,  the  dibtatiou  Iteing  brought  about  by  the  same  means  as  in 
cirrhosis  of  the  lung  from  other  causes  (Soot.  C-17). 

The  lung  sometimes  falU  into  %  state  of  g^angrene)  in  which  case 
the  slough  ia  not  aseptic  as  in  that  of  anthracosis.  It  is  evidently 
caused  by  the  general  interference  with  the  nutrition  of  the  organ. 

The  bronchial  glands  present  a  most  remarkable  appearance. 
They  are  very  much  enlarged,  much  more  so  than  in  the  coal-minor. 
It  is  common  to  Hnd  some  of  them  as  large  as  a  walnut  or  a  small 
hen's  egg.  They  iiro  lit^^rully  almost  aa  hard  as  stone,  and  present  on 
section  a  grayish-black  colour  and  finely  granular  surface. 

The  fatal  issue  in  this  disease  is  sometimes  brought  about  by  an 
intercurrent  attack  of  acute  catarrhal  pneumonia.  Philip  (No.  id, 
xxxvii.  1892,  p.  998)  asjierta  that  many  cases  become  tubercular,  as 
shown  by  the  presence  of  tubercle  bacilli  in  the  sputum. 

Ornfmt  LiUntturt  oti  the  i*»)»niOitoRuw«.— Arlidg^e:  Brit.  Med.  Joum.,  1889, 
i.  p.  642.  Arnold:  Untersuch.  Ub.  Staublnhalation  a.  Staubmctastaae,  ]S8Aw' 
Baiber :  IHvL  dc  M*.'d.  ct  de  Cbir.,  xxix.  Art.  "Pueumokonioais."  Charcot: 
I:cv.  m^ni.  do  m»Vl.  et  chir.,  1878,  ii.  p.  3flP.     Fleiner  (Absorrtiion  through  Lung 

t.,  cxii.  1388,  p.  97.  Greenhow  (Flax-drewL-rl 
1868-69,  I).  45.  Hirt:  Krankhtitrn  d- 
Arb«iter,j)t.  i  3871.  t.  Ins.  :  Kxper.  Unterauch.  iin.  KicscUtaubiuhaUti')ii.  Innug. 
Diaa.,  187o;  o/io,  Arch.  f.  exp.  Path.  u.  PhanuakoL,  v.  Kom  (Krp«riuii*tita]t : 
Arch.  f.  tx\^T.  Path.  u.  Phamakol.,  xxil  1886-87,  t>-  26.  Ogle:  Supplt^mcnt  to 
the  45th  Annual  Rvp.  of  the  Registrar  (Urneral.  Peterson:  Med.  Neu^,  PhiJa.. 
zlriL  18SA,  \K  I'Jl.  Pronst:  Diet,  dp  Mt'd,  ct  de  Chir.  Art.  "  MaWlies  profcMion- 
elles."  Rovira  y  Oliver  (Pncumoconioijis) :  Indi{)«ndento  Torino,  xxxiv.  1883,  it. 
241.  Slarjaasky  (ExjierimenUl):  Areh.  f.  path.  Anat.,  xiriii.  1869,  p.  9lh. 
Weigert  { Ali»ori)tion  of  Carbon  IMgmeut  from  Lnng  into  Circtilation) :  Fortsciir.  d. 
Sled.,  i.  1S&3.  p.  441. 

litrniiurt  ot»  ^n^nwon*.  —  BegbJe :  Olasg.  Med.  .Imim.,  i.  lfi66-67,  \y.  IS. 
Bennett:  Month.  Joam.  Med.  Sc.,  xiii.  1S51.  ft.  264.  Bidon:  Bull.  Soo.  Anat. 
d'Aiij^ur*,  ix.  1882,  p  14S.  Dechafflbre  :  Diet,  cntycl.  a.  so.  n»tl.,  r.  IMB,  p.  248. 
Gairdner  (nrouchiectosy  with  absence  of  Pif^inentiition  in  one  Lobe):  Olaag.  Med. 
Joum.,  XXV.  1886,  p.  38.  Giraudeau  (Ant)imc4Mia  and  Tuberculoaia-Oase) :  BoU. 
8oc.  anat  de  Par.,  Ivii.  188'J,  p.  212.  Graham:  Kdin.  Med.  and  Surg.  Joum.* 
xUI.  1534,  p  323.  Greenhow:  Trans.  I'ath.  Soc.,  xx.  1868-09,  pp.  41.  45. 
Gregory:  Edin.  MtJ.  Jmirn.,  xxxtL  1831,  p  389.  Ins.:  Arch.  f.  jwlh.  Anat., 
Uxiti.  1S78,  p  151.  Kober:  Das  Lune<enschwarz,  1885.  Meinel:  Ueb.  d. 
Brkrmnk.  d.  Luugeu  durch  KicAeUtaubinhalatinn,  1869.  Olivier:  De  la  pnewno- 
kooioae  anthracosiquc,  1883.  Oppert :  Aled.  l^roaa  and  Circ.,  1866,  ii.  p.  329. 
Osier:  Canada  Mod.  and  Surg.  Jouru..  Moutrval,  iv.  1875,  p.  145.  Petersoo: 
Mod.  Rec  X.  Y.,  xxxii.  18S7.  p.  113.     Racine  ;Kclationahip  of  A.  to  Tubercoloais 


and  Pleura^ :   Arch.  f.  path.  Annt. 
Lang):   Trans.    Path.   Soc.    LonU.,    xx. 


Fu.  861.— SiSBBouB.     BaonoM   or   Luira   oou>ubb>  wrm   msAum  Oxidi  or   Ieok 
(  X  40  DiAjn.)    Arm  Qaxanow. 

(a)  Ozlda  ot  Iron  dapoaltod  In  the  intentttiAl  tiMa«  of  the  long ;  (b,  6)  bitmchi,  Bhowing 
tiMt  the  pigment  it  deposited  ftroond  bat  not  within  their  mill. 
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Pra.  4aS.--OTAVono  Atbopbv  or  tvk  Lmtn ;  Kaklt  Staok,  sHownro  trb  Deposit  or 

Punmr  n  thb  Hbpatio  Vew  Skun  or  tbx  Lobou  (  x  60  Diaxb.) 

04  Bapatto  vein  with  brown  pignuat  aroand  it;  (6)  branch  of  portal  vein. 
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tnd  EmphymiA):  Trmjchr.  t  i^richtL  lied..  xL  1S84,  jl  900.  Robert:  Dc  k 
p^Uiuie  cbarbooiwaM,  dc,  1862.  Rorirm  j  Oliver :  D«  k  potoaMcoaMMk,  IS$1. 
Raais :  De  raathncon,  IMS.  Smart :  hrir.  Med.  J.,  1885,  it  p.  «S9.  Tnnbe: 
Dtnt.  EUiiik.xiL  IMO.  pL  47$;  oUw.TrAial.,  Med.  Tim««  and  Gu,,1&«1.  L  ^  427; 
oZbo,  G«aL  Beitr.  z.  Path.  n.  FkysioL.  iL  187U  pC  L  p.  511  ;  pu  iL  rt.  76Sl  TripMr 
CTabcrcnlu  A.):  Lyon  toM,  xIt.  1884,  p.  107<<  Kf.  Vird»ow:  Edxo.  lied.  Joan., 
iv.  18»^,  p.  904 :  mim,  Aich.  t  paUi.  Ajtmt.,  xxxr.  1886,  pw  188. 

LUirahirt  <m  XiOou.  —  Grecnhow :  Tmu.  IVth.  Soc.  Load.,  xrii  1868-88, 
pi  S4:  oZao  tPoctcr*«  Long;  i&id,  p.  38;  alto  (Pcttrl-ftbeU-catter*a  Loa^  Jhid,^ 
xxL  IS89-70,  p.  68.  Harris:  JoarxL  Anat.  and  PhjiioL,  tt.  1880-81,  p^  S9&. 
Peacock:  Brit,  and  For.  Med.  Cbir.  Ber.,  xxr.  I860,  p.  314  ;  aim,  Brit.  lied. 
JoariL,  1^76,  iL  p.  271.  Rcmda  (SQkosU  with  Aiuljsii} :  Aon,  di  chim.  applic 
anwd.,  UiiuMs  187L 

LUenatmrt  vm  3ted~^mdtf^»  Lmmff, — Greenhow :  Truu.  PiUi.  Soc  Load.,  xri. 
1884-85,  f.  59.  Hall :  Brit.  Med.  Joiutl,  1876,  ii.  p.  271.  HoUand :  Diseun  of 
fbe  lABgi  from  Mwhittiral  Ckaae^  etc.  1848.  Micbaox :  De  U  sidcraw 
poliMHire,  1881. 

£AUnUmrtomSitien»u.~CQahyi  BuIL  Soc  Aoat.,  Iri  1881,  p.  SOd  Merkd : 
DMt  Arrh.  1  klin.  Med.,  ri.  IS69,  p.  818.  Peten:  Dent.  Aveh.  t  klxn.  Med., 
zzxU.  1882,  ^  lb±    Zenker :  Dent.  Arch.  f.  klizi.  Med.,  it  1866-87,  p.  118. 


SiDKBOSIS  (<n2i2po«,  irom), 

Zcnk«r  (So.  140,  iL  1866,  p.  116)  has  related  the  history  and 
piuiwtorftm  appearaoces  of  two  cases  of  andoubtod  dderogisL  The  sub- 
jects of  the  disease  were  two  women  who  had  been  employed  rubbing 
red  oxide  of  iron  on  paper  books  for  holding  goId-leaL  The  atmo- 
^ibere  ol  the  room  in  which  ther  worked  was  habitually  saturated  with 
the  oxide  of  iron  dost  They  died  with  the  hsoaI  symptoms  of 
pnetnnokoaioeis. 

After  death  the  lungs  were  found  to  have  in  mon  parts  a  bright 
red,  Wick-like  colour,  and  showed  dust-nodoles,  together  with  several 
small  caritiea  containing  the  same  red  substance  as  that  inhaled 
doling  life.  The  apex  of  the  lung  was  the  seat  of  many  black  deposit& 
Chemical  aaalvsis  showed  the  red  colour  to  be  due  to  oxide  of  iron. 

Pf^paraiion, — Harden  in  all  cases  of  pneumokoniosis  in  '*  EL"  In 
the  ease  of  anthracoeis  staining  is  cot  re<^uired ;  in  the  others  picro- 
carmine  may  be  employed.     Mount  in  Famnts'  solution. 
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THE  LUNG— (ConfintMd) 
Acute  CRotnK)us  Pneumonia. 

G51.  Si/n. — Lobar  or  sthenic  pneumonia. 

Definition. — .^/n  acuie  injlammaiion  of  the  hing,  in  which 
lymph  is  pourt^l  into  tUr  nir-vesides  and  interstUvd  (i^u€. 

Nature  of  the  Disease. — Tlie  notion  has  been  rapidly  gnining 
gronml  l]iut;  sonio  ty[>es  of  the  disease  are  distinctly  infections  or 
contagioua.  Indeed,  certain  physicians  have  looked  upon  the  discAAdi 
aa  a  specific  fever,  with  a  local  pulmonary  manifostation.  The 
covcry  by  Fricdliiuder  of  a  microphyte  within  the  lung,  which  hafll 
i])ecific  powers  of  exciting  a  croujKius  inflammation  of  the  organ,  hi 
gone  far  to  establish  its  contagious  pro]>ertics.  At  the  same  time,  it 
must  bo  remembered  that  there  are  pneumoniiia  and  pneumonias ; 
that  a  croupous  exudate  may  be  poured  into  the  lung  througli  a  multi- 
tude of  exciting  agents,  and  may  result  even  from  purely  mechanical  { 
oaiucs  which  lead  to  embarrassment  of  the  pulmonary  circulation. 

The  hif^hly  infectious  disoaso  of  cattle  kno\\Ti  as  pleuro- 
pneumonia i^  n<  (;onti>anied  by  an  identical  lung  manifestation. 

General  Course. — The  disease  comes  on  suddenly,  usually  with 
a  rigor,  and  often  with  the  occurrence  of  a  herpetic  eruption  on  the 
lips,  and  this  followed  by  difficulty  of  breathing,  fever,  sometimes 
plenntic  pain,  and  a  high-tension  pidse.  After  these  symptoms 
bavo  lasted  from  a  week  to  ten  days,  it  tends,  in  the  majority  of 
coses,  to  undergo  spontaneous  resolution.  In  other  cases  thu  patient 
may  die  from  the  impeded  respiration,  from  the  high  temperature,  or 
from  complications  such  as  gangrene,  meningitis,  etc 

Pathdogitdl  AnaUmy. 

The  hmg  in  usually  described  as  passing  through  three  phases, 
namoly — (1)  the  phuAc  of  engorgement;  ('!)  that  of  red  hc[UitisAtion, 
and  (3)  that  of  gray  bepatisation.     A  fourth  phase  or  stage,  that  of 
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snppnratire  softening,  is  sometimes  added  ;  and,  for  that  matter,  a 
fifth*  or  stage  of  jil^sorption,  might  also  be  appended. 

Stag^e  of  Engorgement — The  hmg  has  a  deep  red  colour  when 
le  cut  surface  is  first  revealed,  changing  to  a  more  or  less  brilliant 
scarlet  on  exposure  to  the  atmosphere.  The  organ  is  not  aa  yet 
infiltrated  with  crou]X)us  exudation,  and  hence  is  still  vesicular. 

Examined  mkro!ic</picaUij^  the  congestion  of  the  alveolar  capillaries  is 
apparent,  and  the  epithelium  of  the  air-sacs  is  seen  in  many  jiarts  to 
be  desquamating. 

Varaguth  (No.  13,  Ixxxii.  1880,  p.  238)  drew  attoution  to  tho  fict  that  in  pneu- 


yio.  203.— Red  HEPATiiATioif ;  Rectiox  or  [xriLTturcD  AiH^VcflirLE  (xBOO  Oiakr.) 
(a)  Small  arten;  engorged  with  bliKxl ;  (h)  louo^cytr  oonUinriJ  in  Ute  oOuiIfid  ;  (c) deiquBiMtvd 
•plthalia.1  cell  mixed  up  with  ea\uion  ;  (<0  Obritious  uetwork ;  («)  wall  of  air-vesicle  (Uunatoxyteti* 
and  FamotA*  So).] 

monU  artitlciolly  induced  in  animals  by  the  inhalation  of  nitrate  of  silver,  the 
alreolar  epithelium  dasquamates  previous  to  the  fibrinous  lyiiijili  Ixiing  t^Uiwed. 

This  stage  lasts  prolmbly  from  twenty-four  to  thirty-six  hours. 

Stage  of  Red  Hepatisation. — There  is  usually  a  little  croupous 

exudation  on  the  visct.'nil  pleura,  but  seldom  sufficient  to  unite  the  two 

rfacea  of  the  membrane  ;   there  may  also  be  a  little  li(piid  in  the 

(pleural  cavity.    Punctiform  hwmorrhages  into  the  pleura  are  frequent. 

The  lung  is  more  voluminous  than  usual ;  or,  it  may  be,  that  one 

lobe  is  voluminous  while  the  remaining  portion  of  tho  organ  is  partially 

collapsed.     ^Vhe^  cut  into,  a  lobe,  a  part  of  a  lobe,  or  the  whole  orgjin, 

is  found  to  be  more  or  less  solid.     As  a  rule,  the  solidification  aflecta 
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a  whole  lobe,  hence  the  tenu  ''lobar"  given  to  the  disease  in  contrast 
to  that  of  "  lobular  "  sometimes  applied  to  catarrhal  paetunonia.  Thi 
solidification  is  commonly  at  the  huae,  and  the  base  of  the  right  I 
by  preference.  The  upper  lobe  of  the  lung  may,  however,  sometimi 
alone  be  solidified,  the  solid  part  being  sharply  marked  off  from 
unaffected.  The  solid  part  is  said  to  be  hepatised,  from  the  Hym^^ 
like  consistence  it  possesses.     A  piece  cut  off  usually  sinks  in  water. 

The  colour  of  the  cut  surface  resembles  that  of  red  granite.  In 
the  truly  fibrinous  or  red  hepatised  stage,  however,  the  period  at 
which  the  fibrin  is  most  abundant,  it  is  more  of  a  crimson-red.  It  is 
when  about  to  pass  from  the  red  into  the  gray  stage  that  the  red- 
granite-like  colour  is  most  manifest 

The  surface  is  often  gnmular  and  is  marked  with  deep  red  spots  at 
intervals,  where  hfemorrhage  has  taken  place  into  the  air-vesicles.  The 
bronchial  glands  are  sometimes  a  little  enlarged. 

The  cause  of  the  solidificaium  is  the  pouring  out  of  fibrinous  lymph 
(see  vol.  i.  p.  296)  into  the  alveolar  cavities.  In  this  stage  the  fibria| 
is  plentiful  and  the  exudation  cells  are  few  in  number.  Embryonie^ 
epithelial  cells  derived  from  the  alveolar  walls  are  mixed  with  th4 
while  coloui'ed  blood-corpuscles  are  present  in  quantity.  The  r^ 
colour  which  the  lung  possesses  is  caused  partly  by  engorgement  of 
the  blood-vessels,  partly  by  hcemorrhage  into  the  alveolar  cavities. 

The  fibrin  is  firmly  attached  to  the  alveolar  walls,  so  that  the 
bility  of  its  being  di^^lodgcd  in  this  stage  is  slights 

Stage  of  Gray  Hepatisation. — After  the  reil  stage  has  last 
perhaps  for  four  to  five  ilays  it  is  followed  by  the  gray. 

The  pleurisy  has  increased ;  there  may  be  fibrinous  adhesions  ;  or. 
if  evidence  of  pleurisy  has  been  wanting  in  the  red  stage,  it  will 
almost  certainly  be  found  in  this.  The  pleural  cavity,  howevoTa 
seldom  contains  much  liquid,  the  large  size  of  the  lung  probably 
venting  it  ;iccumukting. 

The  iiffecteil  lobe  is  more  voluminous  than  in  the  red  stage,  and  is 
usually  perfectly  solid  throughout.  A  piece  cut  off  readily  sinks  in 
water.  Tlie  pleura  is  strctche<l,  and,  in  the  parts  not  actually  covered^ 
with  lymph,  is  seen  to  be  thin  and  transparent.  The  cut  surface 
a  gray  colour  comparable  to  gray  granite,  and  is  finely  granular,  o^ 
to  the  prominence  of  the  groups  of  infiltrated  air-vesicles.  Casts 
exudate  may  sometimes  bo  squeezed  out  of  the  small  bronchi,  while 
the  large  bronchi  probably  contain  a  little  accumulated  mucus.  A 
lung  in  this  stage  may  weigh  from  four  to  five  pounds — that  is  to  say, 
may  contain  something  like  three  pounds  of  new  material. 

Th^.  exudate  differs  from  that  in  the  rod  stage  in  containing  man/I 
more  ioucocytos  and  less  fibrin.  The  fibrinous  network  so  plentifid 
in  the  red  stage  seems  to  fall  to  pieces  and  disappear.  The  exudate 
fits  muob  more  tightly  into  the  air-vesicles  but  is  detached  with 
greater  casq,  bo  that,  in  mounting  a  thin  section,  many  air-sacs  may 
appear  to  be  empty  from  their  contents  ha\ing  fallen  o\xi.     Numi 
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of  the  leucocytes  show  signs  of  commencing  fatty  degeneration.  The 
f^ray  colour  is  due  to  the  less  amount  of  blood  in  the  organ  and  to  the 
accession  in  the  numlwr  of  cells. 

Stages  of  Suppurative  Softening  and  Absorption. — The 
exudate  next  liquefies  by  the  advent  and  spread  of  fatty  degeneration 
amongst  it«  cells.  It  Womea  converted  into  an  emulsion-like  mixture 
of  minute  oil  glolmles  and  albuminous  drbHs^  and  can  now  bo  absorbed 
by  the  surrounding  lymphatics  and  blood-vessels.  Very  little  of  it  is 
expectorated.     It  is  removed  with  remarkable  rapidity  and  the  lung 


Fia  d<M.-:-OiuY  HspATUATtov ;  SKnoxor  am  iKraruTBD  Aib*Vuiole<xBOO  Duua.) 

(n,  n)  8idbU  rmmtl  cell  InQllrBtiua  of  air-vac ;  Cs  h)  confcmted  caplIIJiHtn ;  <r)  axwUUon  uiidergOlug 

tlUinteiprtitloa  in  cffotn;  of  air-veiicle  (Ficro-cannine  uiil  Fumnts'  Sol.) 

regains  its  wonted  vesicidar  character.  It  must  be  remembered,  how- 
ever, that  it  is  in  an  essentially  debilitated  condition  for  some  time 
subsequent  to  the  attack  and  should  bo  protected  against  any  undue 
Btroin  or  exposure. 

State  of  the  Heart. 

As  a  rule,  if  an  indiviilnal  dies  during  the  acute  period  of  the  disease, 
the  right  ventricle  will  be  found  distended  with  a  firm  clot  which  ex- 
tends continuously  into  the  finer  ramifications  of  the  pulmonary  artery. 
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Oth^  Meihodjt  of  Trrminaiion. 

Part  of  the  lung  occasionailly  fidla  into  a  state  of  gangrene*' 
Indeed,  seeing  that  it  is  so  densely  packed  with  a  solid  mass,  it  seemfj 
8tran<ce  that  ganprene  is  not  of  more  frequent  occurrence. 

Abscess  of  the  lung  from  an  ordinary  croupous  pneumonia  is  on^' 
of  the  rarest  accidents.  Cases  in  which  ahsceas  forms  after  a  croti]>ou5 
pneumonia  are  generally  of  pysemic  origin.  It  occasionally  hap]>enft| 
however,  that,  in  an  example  of  the  disease  without  antecedent  pya;] 
history,  the  greater  part  of  a  loba,  ustudly  towards  the  base,  liquefii 
and  is  scooped  out  into  a  huge  absceas  sac.  The  pleura  under  such^ 
circuiiistanccK  constitutes  the  wall  of  the  sac. 

Caseation  of,  the  croupous  exudate  is  almost  unknown  in  the 
human  subject.     It  is  sometimes  seen  in  infectious  plcuro-pnemnoai 
of  oxen  when  the  disojisc  liecomes  chronic. 


Characters  of  the  Sputvm. 

Towards  the  commencement  of  the  disease  it  is  comparatirety 
scanty,  contrasting,  in  this  res[)oct,  with  the  copious  expectoration  of 
broncho-pneumonia.  At  thia  [leriod,  however,  it  has  the  catArrhal 
eharoctor,  is  tough,  and  will  draw  out  into  long  threa^Is  (sputa  cruda). 
If  the  engorgement  has  been  great,  it  may  be  slightly  blcKxl-stained. 
Later  on  it  becomes  tougher  and  clings  to  the  crachoir.  It  may  assume 
a  yellow  colour  (sputa  cocta),  or  is  rtxsty  from  the  presence  of  blood. 
As  the  exudation  is  disintegrating^  and  more  especially  if  the  lung 
becomes  a?dematous,  it  may  present  a  prune- juicc-liko  aspects 
Fibrinous  threads,  or  casts  of  the  bronchial  tubes,  may  sometimes  be] 
detected  in  it. 


The  Microphytes  connecttd  with  Crentfm^  Fnmmonda, 

So  long  ago  as  the  year  1875  Klobs  (No.  104,  iv.  p.  470)  described 
what  he  called  monads  in  the  tissue  of  gray  hepatised  limg.  They 
were,  he  said,  rounilcd  bodies  sometimes  running  in  chains.  Sinctf 
then  niJiny  different  organisms  huvo  been  found  in  the  lung,  the 
expectonition,  etc.,  of  croupous  pneumonia. 

Fricdlander's  Organism. — The  most  important,  on  account 
of  it«  ai>i«irent  caus:d  relationship,  is  the  pneumococcus  (pncumo- 
WillusT),  discovered  by  Friodlandor.  When  taken  directly  from 
the  lung  it  is  found  to  consist  of  oval  cocci  often  hanging  in  couples 
and  surrtHinrled  by  a  homogeneous  mucus-like  cajMule.  Hence 
the  term  "  capsule- (Coccus "  sometimes  appliwl  to  it.  According 
KriL^dl.imltT  (No.  13,  Ixxxvii.  1882,  p.  320)  it  is  found  embedded' 
within  the  exudate  ami  in  the  sputum  of  croupoiis  pneumonia  in  a  largo 
|>roportion  of  cases.  It  also  grows  in  the  interstitial  tissue  of  tlie  lun^ 
in  the  ploiu*al  effusion,  and  in  the  blooii.     It  loses  its  capsule  on  beii 
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cultivated.  By  the  ninth  day  tho  organism  is  aaid  to  vanish  from  the 
artcctfld  parts  ;  Sengor,  howovor  (No.  104,  xx.  1886,  p.  390),  states 
^hat  he  fotind  it  on  the  seventeenth  day. 

There  may  he  merely  a  clear  space  instead  of  a  coccus  inside  the 

lule;  while,  occasionally,  two  cocci  are  enclosed  in  a  single  capsule, 
in  which  case  the  latter  is  more  or  less  oblong.  The  ciipsule  dis- 
appears on  addition  of  distilled  water,  and  Fnedliinder  Ixjlievod  that 
it  consisted  of  mucin,  or  a  substance  closely  relatetl  to  it.  A  similar 
eapstdo  is  sometimes  seen  around  the  cocci  of  suppuration,  those  of  ery- 
sipelas, the  putrefactive  oocci  of  ])hthisical  sputum  (Sengor,  No.  104, 
XX  1886,  p.  392),  and  the  cocci  of  pysemia  of  the  rabbit  (Klein). 

The  organism  grows  luxuriantly  on  blood-senun,  Koch's  nutritive 
gelatine,  and  several  other  media.  It  forms  a  characteristic  "naillilce" 
expansion  on  tho  surface,  best  seen  on  a  puncture  inoculation.  Whon 
retained  at  the  compamtively  high  temperature  of  41 '5°  C.  it  does  not 
lose  its  power  of  developing  even  after  seven  days  (Pipping,  No.  11, 
iv.  1886,  p.  440). 

When  inoculated  upon  tho  pleura  or  lung  of  certain  animals,  more 
particuhirly  tho  mouse,  it  excites  a  characteristic  croupous  pneumonia 
(Friedlaiider  and  Frobenius,  Kiihii),  with  much  con- 
gestion and  induration. 

An  organism  identical  with  that  discovered  by 
Friodlandcr  has  been  isolated  by  Emmerich  (No.  11, 
ii.  1884,  p.  153)  from  the  soil  of  the  floors  of  cells  in 
the  inison  of  Amberg.  This  prison  long  enjoyed  a 
notorious  reputation  for  the  number  of  outbreaks  of 
pneumonia  among  its  inmates.  In  one  year  the  cases 
amounted  to  as  many  as  sixty-six.  Tho  orj^pinisra  grows 
artificially  as  Friedliinder'a  does,  and  reproduces  the 
disease  when  inoculated.  In  the  floors  of  ordinary 
dwellings  ho  did  not  find  it 

Uffelmann  (No.  43,  xxiv.  1887,  p.  726)  has  also 
found  Fnedhinder's  organism  in  the  atmosphere  of  a 
damp,  low-lying  cellar. 

Although  it  is  most  aVjundant  and  ofteneat  present 
in  ordinary  cronjwus  pneumonia,  yet,  apparently,  it  is  occasionally 
found  in  broncho-  and  other  special  forms  of  pneumonia. 
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Tbiu  Massalongo  (No.  4,  xvi  1885,  p.  546)  detect«d  it  iu  tho  broncho-pneamoniA 
of  childron  and  in  that  of  old  people ;  Sfanfredi  in  two  instaucea  of  pneumoiiui 
foUovring  measles  (No.  11,  iv.  1886,  p.  713) ;  and  Senger  (No.  104,  xx.  p.  3&0)  in 
nuioiia  fonns  of  pnenmonia,  siich  as  that  of  old  ago,  in  thn  *'  temiiiial  "  pnennionia 
nf  caruinoma  ajid  atlcctioria  of  tho  brain  and  spinal  cord,  and  iu  that  foUowiug 
ty}>lioid  forer.  In  the  Ust  case  Senger  looked  for  typhoid  bacilli  but  withoat 
miceeas,  while  tho  pncuiuococous  waa  preaent  in  great  qnantity. 

Fraoukel  (No.  674,  1884,  rep.  by  Moc^,  575,  p.  231)  isolatwi  a  micrococcus  from 
baman  spntum  which  be  believed  to  be  the  organism  of  crouitous  pneiunouiu  iu  Man. 

Wcicbsclbaum  (No.  ISS,  xxxri  1386,  p.  1367)  has  studied  the  organisms  present 
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bi  129  iiwt&ncei  of  pneomonuL     The  ouea  wen  not  all  of  An  acute  type,  but  th« 
greater  nuinb««r  (94)  were  eo. 

Micro-or{{auUni8  were  present  in  all,  snd  of  these  what  he  calls  "diploooocaa 
pDemnoQue  "  was  fomid  in  nearly  the  whole  of  the  cases.  Ho  regards  this  orgaoim 
as  alike  with  Fraenlcel'e  pneumococcus  and  the  coccus  lanccnUtua  of  Talamon. 

A  streptococcus  was,  however,  present  in  nineteen  cases,  of  which  li\*e  were 
sec<HtdAry  to  diseases  aooocnpanied  by  a  streptococcus  elsewhere  than  in  the  lun§i 
Hiis  or^nism  possibly,  but  not  oertainly,  is  identical  with  S.  pyogenes  and  S.  er] 
pelstis.  He  questions  whether  it  was  the  primary  caasal  agent,  thinking  it  more 
likely  to  hare  been  of  secondary  importance.     Staphylococcus  aureus  was  isolated  in 

He  daMOibet  a  bacillus  pneumonire  (probably  identical  with  FriedbLnder's  pn«a- 
moooccus).  He  found  it  in  only  nine  of  the  cases,  aometimee  assodaied  uith  diplo- 
Q0C4US,  Bometiznca  with  strej)tococcus,  at  others  alone.  Under  the  last  of  tlifM 
ooiiditl<ms  hs  regards  it  ss  the  undoubted  cause  of  the  puenmonis.  AU  thtae 
or^wiima  are  In  be  found  in  the  normal  air-paaaagca,  and  (So.  46.  1886,  viti.)  bo 
belieres  that  cold,  trauma,  etc.,  by  wmkening  the  resistance  of  the  tiasosi,  preptn 
the  way  for  their  taking  root  u[>on  them. 

Scbou  (Xo,  U,  tii.  1885,  p.  483)  met  with  a  suuU,  relatively  thick,  rod  in  the 
lung  of  a  rabbit  siilforing  fVom  pneumonia  the  result  of  division  of  tlte  vagua.  U 
difllBrt  moriihologically  from  Fricdlandcr's  capsule  oi;gamsni,  but  Like  it  rcprodl 
poeomonia  whcu  iiijfcti>d  into  the  luug  either  through  the  thoracic  wall  or  trachasw 

TlioatfXo.  93,  1687,  p.  770;  Ky.  49,  1887,  ii.  p,  221)  has  found  FriedUuder'a 
and  Fraenkel's  orfj^iuisma  along  with  staphylococcns  pyogenes  anreus  and  albns  in  the 
secretion  from  the  naros.  He  thinks  that  pneumonia  may  be  propagated  from  tba 
naret.     Nasal  cat«rrb  is  ofU'ii  the  first  symptom. 

It  would  appear,  thorofore,  that  Fricdlandcr's  organism  is  present 
in  a  fair  proportion  of  cajses  of  pneumonia  from  different  causes,  but 
that  it  is  not  the  only  organism  aasociatod  Arith  the  disease.     Nor  does 
it  seem  proven  that  it  is  the  only  organism  capable  of  inducing  it. 
Friedliinder  himself  never  hold  any  such  extreme  view  on  the  subject, 
but  (No.   11,  ii.    1884,  p.   335)  believed   that  there  may  be   many 
exciting  causes  of  pneumonia  just  as  there  arc  many  exciting  causes 
of  inflammation  elsewhere.     All  that  he  argued  for  ^^nis,  that  in  man/j 
typical  cases  of  pneumonia,  be  succeedetl  in  isolating  this  orgauismf  ii 
cultivating  it  in  a  pure  state,  and  in  reproducing  the  malady  in 
by  inoctilation.     A  similar  view  has  been  taken  by  Weichselbaum 
(No.  19,  xxxiiL  1887,  p.  420)  and  others,  the  former  holding  that  nofc_ 
only  may  pneumonia  be  set  up  by  the  presence  of  several  organismS|. 
but  even  that  there  is  no  etiological  difference  between  the  croupouAJ 
and  catarrhal  varieties,  that  either  of  them  may  be  excited  by  thi 
■ame  parasite. 

FreparuUon. — For  method  of  staiuing  FriedliinderV  organism  seo" 
vol  L  p.  138. 

V%eiuiUde$  of  TemptrtUure  as  a  Predisposing  Cause  of 
Croupous  Pneumonia, 

Sudden  changes  of  temperature  are  generally  regarded  as  prodiv 
posing  to  pneumonia.     Experimental  evidence,  so  far  as  it  is  worth  in 
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such  a  relationship,  seems  to  point  the  lesson,  however,  that  tempera- 
ture influences  act  only  as  predisposing  not  as  exciting  causes. 

Heidenhain  (Xo.  13,  Ixx.  1877,  p.  441)  and  Massalongo  (No.  4, 
xvi.  1885,  p.  526),  for  instance,  found  that  they  could  not  excite  a 
crou|M)UB  pneumonia  in  animals  by  temperature  variations  alone, 
although  they  Boraotimes  succeeded  in  calling  forth  a  bronchitis  ^nth 
catarrhal  vesicular  accumulations. 

Multiple  Embolism  as  a  Cause  of  Croupous  Pneumonia. 

Multiple  fat  embolism  from  a  simj4e  fracture  of  a  bone,  and  in  an 
indi\idual  with  a  powerful  heartj  frequently  induces  a  croupous 
pneumonia  in  all  respects  like  that  following  from  the  action  of 
specific  agents.  The  vascular  obstruction  causetl  by  the  emboli  ap- 
pears to  furnish  the  most  feasible  explanation  of  such  cases  (see  Sect. 
1-4). 

Complications  of  Croupous  Pneumonia. 

652,  The  various  local  complications  (gangrene,  abscess,  etc.)  have 
already  (p.  106)  Ijcen  referred  to.  The  disease,  however,  is  some- 
times complicated  by  inflammatory  affections  of  other  jjarts  of  the 
body,  such  as  meningitis,  pencarditis^  etc.  The  organiamal  natui-e  of 
many  forms  of  acute  pneumonia  may  explain  these. 

Eocli  (No.  44,  i.  1831,  p.  46)  found  micrococci  in  the  capillaries  of  tlio  lung  and 
kidnvy  lii  au  instance  of  croupous  [meumoiiia. 

SaUioli  and  Zaslein  (No.  50,  xxL  18S3,  p.  731)  isolated  pnoumocoooi  &om  the 
blood  and  reinoculatod  them  with  positive  result  in  rabbica  and  rata. 

Fricdlauder  (No.  11,  ii.  1884,  p.  333)  also  cultivated  the  pueumococcus  from 
t!«'>od  takeu  from  pueiuuouic  ^latieuta  by  means  of  the  cuppiiig-glasa.  Tlic  uulturea 
showed  ttit*  nAil-Uke  apiiearanco  so  charactoristio  of  the  growth  of  the  organism, 
while  inoculntionn  ou  the  mouse  elicited  a  typical  pneumonia  and  pleuritis.  Rahbita 
remained  refractory.  In  some  instance*  he  failed  to  get  any  result  from  pneumonic 
bluoi].  He  found  it  in  fifty  cases  (No.  11,  i.  1883,  p.  716)  within  the  pulmonary 
exudikte.  and  in  the  pulmonary,  renal,  and  other  capillaries. 

El*rth  (No.  140,  xxviii.)  ducoverwl  ellijwoidal  cocci  in  the  jtia  mater,  wliere 
tneniugitis  Iiml  been  associated  nith  crou|K>ua  pneuniunia ;  and  Seugur  (No,  104,  xx. 
1886,  p.  406}  isolated  a  coccus  identical  with  that  in  the  lung  from  the  resseU  of 
the  pi/i  mater  and  kidney,  and  frnni  the  endoc^rdiuni,  pericardium,  and  pleura,  in  a 
GSM  where  a  pneumonic  motastaaia  had  occurred  iu  these  rarioua  porta. 


Obliteratu'e  Pneumonia. 


C53.  It  sometimes  happens  that  the  vesicular  tissue  becomes 
uniformly  Bclerosed,  and,  it  may  be,  to  such  au  extent  that  the  air-sacs 
become  universally  obliterated. 

Anatomical  Description. — The  organ  is  voluminous,  not 
shrunken;  it  presents  the  bulk  of  one  affected  with  lobar  pneumonia. 
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It  looks,  in  fact,  very  much  ns  if  in  a  state  of  gray  hepatisation,  but 
differs  from  it  in  respect  of  the  lung  being  much  tougher. 

HHien  examiued  inicrfHyrapicaUi/,  the  walls  of  the  air-sacs  are  found 
to  be  much  thickened,  their  opithoHum  cubical  in  shape,  and  their 
cavities  very  shrunken.  Throughout  the  greater  extent  of  the  lung 
the  cavities  of  tlio  air-vesicles  have  become  obliterated  from  the  pro- 
gressive encroachment  of  the  thickened  walls  upon  them,  and  in  such 
parta  a  continuous  mass  of  cicatricial  tissue  results.  The  author  hat 
Been  the  disease  associated  with  aneurism  of  the  thoracic  aorta.  The 
pleura  is  much  thickened  and  is  :i<lherent.  It  occurs  in  the  sheep  ha  a 
result  of  the  presence  of  animal  parasites  (strongylus  rufenceDa  1). 

Vagus  Pnkoionia. 

Tranbe  (No.  316,  i.  pp.  1  and  113)  demonstrated  that  inflammation 
of  the  lungs  follows  division  of  the  cervical  va£^.  He  intcq^retcd 
iU  occurrence  as  duo  not  to  the  pai*aly&i!«  of  the  branches  going  to  thfti 
organ,  but  to  the  entrance  of  liquids  into  the  trachea  and  bronchi, 
owing  to  the  paralysis  of  the  glottis.  He  stated  that  he  prevented  it 
by  tying  a  cannula  into  the  trachea,  and  thus  prohibiting  the  mouth 
lifjuids  from  parsing  the  glottis. 

Schiff,  however,  employing  the  same  means,  was  not  so  successful 
in  preventing  it. 

Anuperger  [No.  IS,  ix.  ld&6.  p.  197)  at«t«d  that  diviuon  of  one  Tagui  does  not 
Muae  any  distiirbuiM  of  Btmcture  or  of  function  in  the  long.  Dinuou  of  both 
etUed  forth  varioiu  Ainctioaikl  duturbances  of  laag  and  heart,  and  death  of  the  auLiuol 
in  from  22  to  164  hoara  with  a  coiuoUdated  luug. 

Friedlfioder  (No.  13,  Ixriiu  1870.  p.  326],  following  np  Traube't  experimenti, 
fcltad  that  division  of  tlic  recurrent  laryngeal  possesses  tho  s*mu  |H>wor  of  indl 
pnoumonia  as  diriaion  of  the  niAin  tmnk  of  the  voguH.  and  he  explained  the  pneumoaEa' 
in  this  oose,  bj  sapposing  IhAt  the  reuniting  paralysis  of  the  larjrngoal  muscles  allows 
jartJclos  of  food  and  oUitr  forvigii  tnattera  to  cuter  the  air  •passages.  A  large  pro- 
portion, bat  not  all,  of  the  animals  develop  pneumonic  symptoms  within  a  few  days 
after  the  opention. 

The  pulmonary  lesion  in  any  case  is  characterised  by  blood  fluxion, 
and  by  r^d  kepatisatum  passing  into  gray*  In  cases  where  the  animal 
Utos  for  a  length  of  time,  localised  caswus  d^potiU  may  be  found.  An 
arUrUis  vbHteram  is  often  noticed  in  the  pulmonary  aiteriolea. 


Wandering  Pxkumonia. 

654.  By  this  is  meant  a  peculiar  form  of  inflammation  of  the  lung 
first  described  by  Kuasmaul,  in  which  the  pncumouic  dulness  at  Icdut^ 
if  not  the  ofTusioii  itself,  tends  to  shift  its  position  from  day  to  day. 
Cttses  have  been  recorded  by  Dreschfeld  (No.  11,  iii  18t}S,  p.  3b9)  and 
ocben. 
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Intbctious  Pleuko-pxeumonia  or  Cattuc 

Definition. — An  infecimts  disease  of  cattle  chararierised  hyhigkfecer 
and  the  effusion  of  a  croupous  cxudatwn  into  Ute  lung ;  freqmnihj  ending 
/alallif ;  w,  if  nut  at  onct  fatal  in  its  issut^  tctuiing  to  htcome  chronic. 

Historical. — At  the  present  day  the  disease  is  more  or  less 
prevalent  in  all  countries.  Its  earliest  history  in  Great  Britain  dates 
back^  it  is  said,  only  as  far  as  the  year  1840.  Previous  to  the  year 
li<Hb  it  had  been  steadily  decreasiji^,  but  iji  that  year,  and  in  18^6, 
there  was  a  marked  augmeritiUton  hi  the  number  of  outbreaks  over 
Scotland,  the  increase  actually  being  from  55  in  1884,  with  321 
animals  atfccted,  to  324  in  1867,  with  1380  attacked;  while  up  to 
Juno  1888  there  had  been  123  outbreaks,  with  493  attacked.  The 
epidemic  in  Scotland  during  1887  was  chiefly  limited  to  the  counties 
of  Lanark,  Edinburgh,  Fife,  Forfar,  Perth,  Dumbarton,  and  Inverness. 
It  was,  in  fact,  specially  severe  among  the  dairy  cattle  of  large  towns, 
and  in  those  parts  of  the  country  into  which  Irish  cattle  were  directly 
imported. 

Propagation. — There  seems  to  be  a  pretty  ^ridcspread  notion 
among  veterinary  practitioners  and  breeders  of  stock  that  it  is  not 
indigenous,  but  that  it  is  cummunicutcd  through  the  cohabitation  of 
animals.  There  is  doubt  as  to  whether  it  can  be  conveyed  through 
infected  cowsheds ;  while  it  seems  pretty  certain  that  the  poison, 
M'hatover  it  be,  which  is  the  exciting  agent  of  the  disease,  unlike  many 
other  animal  poisons,  soon  dies  out  The  disease  can  be  tmccd  to 
moWng  cattle  at  fairs  and  markets,  and  is  most  virulent  amongst  the 
cowsheds  of  large  centres  of  jjupulation,  such  as  London,  Edinburgh, 
and  Dublin,  a  fact  due,  probably,  U^  the  recognised  greater  suscepti- 
bility of  cows  yielding  milk  to  its  attacks. 

Period  of  Incubation. — Tlie  duration  of  the  period  of  incubation 
•eems  to  be  only  approximately  known,  and  a  great  deal  of  the 
evidence  on  the  subject  is  either  contradictory  or  unfounded  on 
experiment.  It  has  been  alleged  to  extend  for  as  long  as  three 
months,  and  it  has  even  been  suggested  that  it  may  be  protracted,  in 
some  cases,  for  more  than  fifteen  months.  The  disease  is  difHcnlt  of 
detection  in  its  early  stages,  and  hence  may  have  been  running  an 
insidious  course  for  a  considerable  time  before  the  symptoms  become 
distinctly  manifest.  Animals  from  an  infected  herd  may  appear 
healthy  enough  even  when  suffering  from  the  disease,  a  rise  in  the 
internal  temperature  being  the  only  abnormal  indication. 

Course  of  the  Disease. — A  large  proportion  of  the  animals,  if 
allowed  to  live  long  enough,  would  eventually  puccunib  to  the  acute 
symptoms.  In  some  cases  the  affected  lung  becomes  gangrenous ; 
while  in  others  the  disease  seems  to  lapse  into  a  tubercidusis.  In 
this  latter  respect  it  differs  from  pleura-pneumonia  in  Man.  A  patch 
of  solidified  lung  tissue  may  also  become  encysted  by  a  fibrous  capsule 
and  remain  a  source  of  infection  for  months. 
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Pro.  MC— IxrBiTnoct  PLtt7feO*tiin'M<iiiu  or  CiTTLX  (x.V)  Diajh.) 
(i.  1,  n)  8p»0M  In  4Mp  Ujvr  of  |>l«an  ut4  tDUrlMbQter  ttpta  flIM  wltii  Btuliiotta  lyaiiili ;  (i) 
dMv  Ux«r  of  plKtiTB  nmnlBf  down  to  an  Intwtobvtar  mpuaa ;  K  <)  klr-mtelM  flllM  irilh  fllfinoo* 
Ijrmpb :  (rf)  blogil-TMMb  of  ftlwoUr  w«iu  m««]i  eongwM ;  <«)  Urn*  coafiiUil  liloo<lv«Mel  j  </,/> 
bitarlolMilAr  wpu  Inftltntad  with  flbrlnoiu  t/Diph ;  (f)  btood-veawl  In  latiflotMilu  acptoa  (L^> 
wgod,  EnnlB,  umI  FEmnU'  Sol.) 
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Infectiosity. — The  Tunbuly  is  eminently  infectious.  It  bos  been 
ciilculut^d  that  where  a  iliseusol  atn'mti!  mixes  with  ii  herd  in  the  op*;n 
iiir,  50  \K'Y  cent  of  the  iinim:il«  eoniraet  the  diseiiHe  ;  while  it  is  jh'oIh 
alite  that  the  liability  to  infectiun  is  much  greater  where  the  animals 
are  c<T*'»i»ed  up  in  cowsheds  and  dairy-byres. 

Condition  of  the  Organs. — Of  the  organs  found  affected  after 
death,  the  lung  is  that  in  which  the  gross  lesions  are  most  evident. 
The  diseajK^"  [Kifises  throuj;h  the  aanio  stages  us  eroujKnis  pneumonia,  of 
Man,  l>ut  owing  to  thi-  coinjailsoiy  shiughter  enactments  in  this 
country,  it  is  seldom  that  the  later  stages  are  now  seen. 

The  orgjiri  at  first  becomes  t/nnjfsfni,  and  there  is  e\n<lenee  of 
obstructed    circulation     in    the    punctiforrii     hst'njorrhages    into     the^ 


(rt,  n,  rt)  Kxinlatinti  iti  Alr-vmifles,  c<mi]M>4e(l  of  n  iiutwork  of  tthriiuiUM  lympti  wHti  >'iiU(it;l<  <! 
Uiiu:i<r)rl«»:  (b.  A)  Uih  miiiii*  rniiMiniix:  (r)  j«ir>vt>ntclft  llllml  with  IciKTorytM  only.  Ui  tbt>  ci*iiln*  !■  a 
Irfomt-vmnfl  titttil  wUIi  K  llbrtnouH  pInjic'CLouwniKl  niitl  KumiitM'  SuU) 


nuieoU)*  membrane  of  the  bronchi,  beneath  the  pleuw,  and  iti  other 
iixalities.  Next  followg  f/ir  ^t'lor  af  iujitimmnfonj  fffusinn^  in  which  the 
liquid  and  *olid  conslitiu-nts  of  the  hlotMl  are  [Kuired  out  int-i>  the 
cavities  of  the  air-vesicles  and  into  the  loose  areolar  fibrous  tissue 
which  se|jarate8  the  lolndes.  These  loose  areolar  septa  are  pu'ticidarly 
well  dcvelojh'd  in  the  ox,  and  large  lymphatic  vessels  course  along 
them.  The  liquid  jiart  of  the  exudate  is  absurbt^d  by  these  lymphatioR, 
and  finds  its  way  into  the  int^irsticos  of  the  hluous  eeptji.  Tlie  fibrin 
elementa  in  it  am  l)efore  long  precipitate<l  in  the  form  of  a  dense  and 
beautifully  intricate  network  of  fibrin,  entangling  a  greater  or  less 
number  of  blood  elements  in  its  meshca.  So  abundant  is  this  soli*! 
etfiuion,  that  these  iriterlobuhir  septa  increa.^e  to  three  or  four  tiuios 
their  natural  hulk,  and  hence  become  very  prominent  oltjects.  The 
VOL.  H  I 
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luannrr  in  which  they  ramify  ihruu^b  the  lung  Usbue  gives  rise  to  « 
|»eculur  marble-Hlie  differcntiatiou  of  the  cut  eurfMe,  tbv  yellow  tint 
oi  (he  s4.*ptA  coiiira^ting  strongly  with  the  Icight  red  colour  «>f  uthrr 
|iarti4  of  the  lung. 

A  Rimilar  ftoliil  effusion  is  found  lying  within  xhe  air-voaiclM, 
Kbrin  threads  of  which  it  is  largely  composed  taking  hold  upon  thS^ 
n-lveolar  walhs  luid  liecoming  (irmly  Adherent  to  them.     If  the  aninud 
live    long  enough,    the  elusion  disint^grateis  just   u>  in  the  humAU 
disease.      j4  slugr  of  ffru^  hrfnitisation^  followed  by  F%u|i|Hinitive  soft«nill|^ 
is  con«e<iue)tCly  rcachetl. 

Although  the  ^oliilitication  in  the  red  hepati»ed  stance  resemblcB,  in 
it*  general  character.  thAt  of  Maji,  yet  it  differs  in  resijcct  of  beinj; 
much  more  irreguUrly  distriViutciL  Patches  of  n^l  befiatifuition  ans 
met  with  here  iiud  there  in  the  mid^t  of  vefladar  tun<;  ti.tsuc  wh< 
in  the  jtleuro-pneiunoni^i  of  M;in,  an  entire  lol>e  Irecomo  hoiMtt»ed. 

Thr  jfi''Hrn  is  almost  always  infiltrated  with  a  HKrinous  exudate, 
and  hence  its  sulwtiinoe  appears  to  Ik;  much  thickened.  Tlic  afloctod 
[jiirt  (if  the  pleura  is  often  localised  and  corre<*jM>nds  t4t  a  jMirtion  of 
tlisefi^ed  Uiri^. 

Nature  of  the  Poison. — It  is  pre^unmbly  due  to  a  luicmltc,  but 
as  yet  ltd  isolation  h:is  prove<l  a  i^ingidarly  ditticnlt  task.  Many  ui 
the  or^nianiA  which  have  l»ecn  nbtuined  have  apparently  nothinj^  to  i|( 
with  the  CAUaition  n(  the  disease  ;  they  are  merely  accidentally  pro6ent«{ 


KniylantA  uul  Virrirrs  (Xn,  232,  1880)  dvKrilin]  mir4tirorci  in  ihr  Inug.  wlUrli 
tli«*y  mUtivAtMl  ArtiAciAlly. 

PocIa  And  Nulcu  (No.  fiO,  xxii.  18SI,  p.  129)  ttuulr  out  that  ibcrr  \a  au  njjnilii 
|«T«rnt  idfnliciil  witJi  FrinlUiHlrr'ii  itajmuIo  niciU!!.  (;niwii  At  n  l(>ui|it<rattirvor97*(X4 
oc  «t  «  Miiniiirr  triu|M!>r«tun',  ita  iuocuUtioti  vru  fallows)  by  thr  Mttnc  mult  lu  t]i*t 
of  KhniUiulcr'a  ur[piiii:ini. 

Liutig  [No,  &0,  xxiii,  18^ii,  \K  1f>3l  oliUilMft  !««•  vurirtir*  nf  fucvlin  aikI  twu 
rvniia  "f  tMiL-ilhu  rroni  an  alYcrtitl  Itin^.  TIm*  cmx-i  aini  •itif  *if  Xh*  T*»\*  may  Mftfti 
\m  Mlitoiiiofl  fnim  a  healthy  ox  lung.  Tlic  otlicr  liai-illuji  is  (irniiici--rfiluurvd  an*!  i» 
foiiwl  only  ill  the  diiieaiic,  althoiigL  it  i»  t>\it  fair  to  lurutiou  that  it  i»  MrnirUiuca 
ahiwiit.  Hr  rifgitnU  it,  huwfvrr,  km  iirnKt  Ukt'ly  th**  caiiw  «>f  the  dMcasc.  Tl  givr*  i 
lu  iiitlaiiimAtioii  of  the  liin^  »h*'ii  iiMx'itUtiil  MilkcutaiiMMtAly.  Klfiii  (No.  101.  |i 
p.  \$\'}  railrtl  tu  nlitaiu  »iiv  rmult  on  iiiovulatinic  thi- juii^  **i  a  luii^'  iipm  raliMl 
Xtitui-aiii^.  aiirJ  mic«  (sixt«i*ii  animaU) ;  nor  tuuhl  he  gvl  any  iiilttur  Irotu  the  li 
on  aipir  ur  KcUtinv.  He  nas  also  utMhto  to  dctivt  any  otpini^tM  iii  thr  htug  itacU  by 
•|»prvvi^l  methodi  of  9tainiiiK> 


The  ne4ire«t  approach  to  anything  definite  has  been  obtained  by 
Arloing  (No.  4  4'),  ii.  1889,  p.  .'JOr>).  He  found  a  fine  short  rt>l  in 
the  lung,  the  Pneumobacillus  liquefaciens  bovis,  which  he 
enabled  to  cultivate  artiliciully.  W  hen  inJ4;ctc<l  luider  the  (.kin  of 
oic  thoro  ap|)ear8  at  the  {H>iut  of  iiuertion  a  hunl,  circiim8cril>oil,  hot. 
And  iminful  swelling.  On  the  injection  of  large  tpmntitie!^  of  a  ctdture 
death  follows.     The  culturea  nipidly  liijuefy  gelatine. 
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ISuteubrrg  (No.  579,  ]i.  443),  from  fiereoiial  obseiTutioti,  desc-ribw  it  a»  a  fiiio  iUiort 
iiiiiiiobilu  rott  fonniiiK  white  colouiea  ou  goUtiiic,  wliieh  it  a]K*ediIy  lUtuefic^ 

Lifrritinir  on  Cionji/itu  Pufumonin. — Amsperg^er  (After  Division  of  Vatfi) :  Aruh. 
f.  [tatli.  AunU,  ix.  19&5,  p.  1^7.  Benham  ^Troatnicnt  by  A^eoescction):  Med.  Tiiiits 
tinii  CUz.,  1S8&.  i.  i».  73.  De  Blasi  (Exiierinientat  with  Piieumococciifi) :  Riv. 
iuturiiux.  di  mod.  o  chir.,  1885,  ii.  ji.  2r>7.  Bohn :  Ui'b.  ciiiige  I'uuktu  a.  d. 
lit^iitigi'U  Irfiiie  V.  d.  croujMisen  Pnpumoiiie,  1S87.  Bononune  (l.'occusj ;  ForUchr.  d. 
Mr<I.  ix.  18»1,  |i.  527  rt  Mq.  Bruce  (lul'wtious) :  13rit.  Med.  J.,  1SS3,  iL  i*.  2fl8  ; 
/o///..  i.  1886,  ]).  92-1.  Baker  (Causation):  N.  Y.  Med.  .!.,  xlu.  1887,  p.  428. 
Caspar  (^^iltiology  and  Incubation):  IJerl.  kliu.  Wochusi^hr.,  xsiv.  1887,  pp.  529, 
iiWl.  CosteUo  (Iiifeotiuibt)  :  Lancet,  1881,  i.  i>.  171,  Dalj  (InfiKstiuu.s) :  Lhuli'I. 
1S81,  ii.  ji.  824.  DiscUflsion  on  :  Tr.  N.  Y,  Med.  Ass.,  1886,  ii.  p.  128.  Dreschfeld 
-.Wondcnng  and  Kpidt-miL) :  Kort-scUr.  d.  Mi*d.,  iii.  1885,  p.  381);  (CieL-hingj  .Mfd. 
•Ilhrctii.,  MaiifhMter,  ii.  1885,  p.  S.'iH.  Emmench  (l*neumociiccu8) :  l-ortsohr.  d. 
Uoil.,  ii.  1SS4,  i>.  153.  Fleck:  /ur  Hixlulugiu  <1.  akut«n  Eutziinduug.  Dio  akute 
£nt/iindiingd.  Lungi',  18S(i.  Flint  (Vencswtion  in} :  Mwi.  New(»  ami  AVtstr.,  I'hild., 
«xix.  1881,  p.  518.  Fraenkel  (Micrococci) :  Ztschr.  f.  ktin.  M«.'d..  x.  1885-8ti,  p. 
rj>>.  FrcT  :  Uie  jiatliol.  Lungi'nveninih'rungi-n  iiacli  Luhniung  d.  Nervi  Viigi,  1877. 
FriedULncfer:  Kutorhuch.  nb.  Lungenentzundiin^u.  1873;  i  P.  from  Division  of 
KLH.Mii)i*iit  LurviigcaU)  Aivli.  f.  |>aili.  AnuU,  Ixviii.  187t),  p.  3'i5  ;  {Pncumococciia) 
[tut.,  l\x\vii.*lSS2.  u.  319;  Fort-^ehr.  d.  M<>d.,  i.  18S;i,  p.  715;  Ihitl.,  ii.  I8S4,  p. 
-i33.  Feucrstack:  Ui'b.  d.  Vi.'rluilt«n  d.  Epithels  il.  Lungi'niilv«olen  b.  d.  Hbiinirnvn 
I'linunnni^*,  188i».  Giles:  Hrit.  M<mI.  J.,  l.ss.'i,  ii  p.  lo.  Gunning  (lHy<jd]etting 
ini:  Edin.  Med.  J.,  xxix.  3  883-84,  ]).  1104.  Heidcnhain  (KlTocts  uf  Tempfnitmo 
iu  Ex'-'itiugi :  Aruh.  f.  |Mith.  Auat.,  Ixx.  1877.  |i.  441.  Kempf  (Infftitii.>us) :  Mtd. 
Herald.  Louwville,  viii.  188fl-87.  p.  71.  Klein  (I'ueumococi'ni*) :  LVnlralbl.  f.  d. 
uicd.  WisHonwh..  \xii,  1HS4,  p.  :>J9  ;  i  Human  ftiid  in  (.'attif)  Kep.  Metl.  OlF,  Ijjcal 
<i.ir.  IH.  h.r  188-1,  p.  173.  Kbhnhorn  (Ktiolog>);  Vrtljschr.  f.  >ferirhTL  Med., 
sxxr  D<81.  |i.  81.  Kuessner  tWiuidtiing  I'.):  'Dent.  nied.  \V(ifhnw:hr.,  x.  1»8I, 
p.  117.     Kiinn  (IiHX-nljiltility  on  KabliiU) :    lW»rI.  klin.  Woolinsehr.,  xiiii. 
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545.  Lcyden  ilnrertioua) :  Dctit.  m>.-d.  W'tchnHchr.,  ix.  1863.  p.  52.  Maguire 
(>liorooc»ccus) :  Ilrit.  Med.  J,.  1881,  ii.  j>.  11:^1).  Manfredi  iN'cw  Miciocuuciw): 
Portschr.  d.  Sled.,  iv.  188(1,  p.  713.  Marcnand  <  FibnnH Organisation  fniini:  Anh.  f. 
ftath.  Anat..  Ixxxii.  1880,  p.  317.  MassaJongo  {KxpcriniHutal} :  Artli.  d«  phyaiul. 
m»riu.  i-r.  |Mtli..  xvi.  18H.'i,  ii.  52ti.  Micrococcus  in  P.:  rari-s  niMl.,  ix.  1884, 
p.  13.  Mendelsohn  (Inlectioiisj :  Zim-Iii.  1.  klin.  .Mi-d.,  vii.  1883.  ]>.  178.  Moell- 
oiann  :  ll'*ii.  klin.  WtKhnwhi..  xxiv.  1887,  p  7:i9.  Netter  {I'nennincoccus) :  Pro- 
^i-s  lu'-d..  iv.  1S86,  p.  57S  :  {Microbe  in  Saliva)  (Mimj't.  rt-nd.  aoc.  do  biol.,  iv.  1887. 
i».  tfll.  Neumann  (narilluti):  Zt«chr.  f.  klin.  M*.-d.,  \iii.  1887,  p.  83.  Patchett 
'infectious):  lancet,  1882.  i.  ]j.  305.  Pawlowslnr  tl'tmuinunia  Cix-cUii  in  Air): 
iWrl.  klin.  M'uclmscbr..  >xii.  1885,  p.  315.  Petit  (Infcutioua):  Oaz.  hcb.  du  nu'd., 
xviii.  1S8«.  p.  107.  Pipping  (Ca|«nli'  r.Kxi>:  Koitschr.  d.  Med.,  iv.  1886,  pp.  319, 
**!*.  Poels  (Mifrumt'fus):  LVntialbl.  f.  d.  nnxl.  Wiiiscuwh,,  xxii.  1884,  y.  120. 
Raven:  rnu-titiouei,  .\xxi.  18.S3,  \>.  31.  Riesell  (Etiology):  Vrtljsthr.  f.  girichtl. 
Med.,  xx.wiit.  1883,  ii.  308 ;  xxxix.  p.  83.  RiihJc  (Diugii0.sis  and  I'minuoeoeci) : 
4>ntr«IbL  f.  klin.  Mwl.,  1S85.  Schow  (Vagus  P.):  Fortsclir.  d.  Med.,  iii.  1S85,  p. 
183.  Schuyler  ( I'atliologj*  from  n^w  Standjioint) ;  N.  Y.  M«-d.  J.,  xxxviii.  1883,  jtp. 
123.205,  251,250.  Senger  (Hauteha:  Ardi.  f.  expir.  I'atli.  n.  Plmrniukul.,  xx.  1885. 
p.  389.  ^ore  :  Practitioner,  xxxvi.  188(3,  n.  321.  Smith  (Embolic) :  N.  V.  Med. 
Kw*..  xxiii.  1883,  p.  527  ;  (OrganismB)  Med.  Nowh,  PIiiIil.  IL  IS**?,  p.  536.  Stern- 
berg I  I^ieuinonia  (occtus) :  Am.  J.  Med.  Sc.,  xe.  1885.  p.  106.  Stokris :  Pn*>unionia 
<Vrcl»ralis.  1885.  Stubbs  (Venesection  in):  Jlcd,  and  .Surg.  Ke]Hirter,  xlvii.  1882, 
p.  32.  Sturges  (N-mienclature) :  Brit.  Mi-^l.  J.,  1881,  i.  p.  11  ;  (Etitilogj)  llnd,, 
I«87,  i.  p.  2<'0.  Talma:  ZtscUr.  f.  klin.  Mwl.,  x.  1885-86,  p.  305.  Traube  (P. 
mtXrj  Division  of  Vagus) :  ht  Am  IJm.  Bnitr.  z.  Path.  u.  I'hysiol.,  i.  1871,  pp.  1,  113. 
Uffclmano  Orgnnism  in  Air  nfOllar):  IkrI.  kiln.  Woi-hnsclir.,  xxiv.  189i,  ]>.  720. 
Unsettled  Problems  abonl  P.:  Brit.  Med.  J.,  1886,  i.  j..  832.  Veraguth  lEx- 
)H^fimL<ntiil^ :  .\ri'li.  f.  luith.  AnaL..  Ixxxii.  1S80,  p.  238.  Weichselbaum  .^tiolofU' 
i&ud  Path.  Anat.):  \\i«'n.  inwi.  Woehnsohr.,  xxxvi.  l.S8t>,  p.  1367;  \Vi»ii,  him. 
PrvM^,  xvvii.  1S86.  p.  820;    Tra,iii.  E*l.  Me<J.  J.,  xxxiii.  1687-88,  p.  420.      Wolf 

JlUj;t4>ri«  in  :>patuni) :  Wieu.  toed.  LSI.,  x.  1S87,  pp.  297.  333.  365,  400.    Woodhcad 
P]etm>-plieuuioaia  of  Cttttle) :  Jouru.  of  Comp.  rath,  and  TUoni]ieutica,  i,  1888,  \\. 
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Z%  ft  atq.  Yeo  :  MihI.  Times  and  <iftx..  i.  1884,  \u  121.  Ziehl  ( l^ietimocucctu  iit 
8[iiituiu):  CeutrADil.  f.  il.  me*!.  WUsuiimIi.,  x\\,  1S9S,  \k  41)3;  (MKT0(HMt:u8  in 
8|itituiu)  ihid.^  XKii.  1884,  p.  U7- 


PruioNAKY  Aas{>a.s. 


655.  Abscesses  of  pt/trmic  origin  arc  much  commoner  than  tho»c 
resulting  fi-om  rrimjufuji  piintmoui*i^  and  poasesa  characters  jieculiar  to 
thonistslves.  They  ronimpn*-*'  as  werlge- shaped  pneumonic  mnRsc^ 
usually  lying  lIokc  under  the  pleura.  At  fii-st  they  Hit*  quite  snilitl 
and  restuuhlc  hit*uiorrhagic  infarctiuuH,  except  in  colour.  Liko  hifUior- 
rhagic  infarctions,  those  situate**!  towanU  the  centre  uf  the  lung  ar« 
often  more  or  le«s  roundtMJ.  The  nuiss  in  this  solid  utago  UHUally 
has  a  gray  colour  like  that  of  gmy  he])atiAation,  and  Bmall  ha*mor 
rhages  may  Iw  notioed  in  its  vicinity  or  in  the  adjacent  pleiu^  Thvre 
is  often  a  little  tihrinous  ciTuiiion  on  the  pleura  covering  the  mas««  or 
there  may  he  evidence  of  general  pleuritis,  ending,  it  may  bo,  in 
suppurati(»n. 

The  intiltmted  lohulu  or  lohulctj  then  liipiefy.  So  rapidly  dotts 
thiH  take  place  thut  the  diHintegmtiou  may  Ih.*  eharacterised  more  as  u 
sloughing  process  than  as  one  of  pure  aijppuration.  A  «hrc<ldy,  wedge- 
8ha|H>il  cavity  nf  an  ash-gi-ay  or  gi'ecnish  coloiu*  is  then  left,  acroaA 
which  Iwnds  of  half-disintegratwl  tiBsuo  m»y  nfien  1k)  seen  to  Rtrclch. 
iirayinb  or  dull  green  coloured  pus  lies  in  its  interior  and  wells  out 
when  the  cuvity  is  incised. 

The  cavity  sometimes  |>erfor)itc8  the  pleura  and  o|K.-ns  into  the 
pleural  space.  The  o|)ening,  in  siich  caaes,  may  bo  uccludtHi  by  ti 
hiyer  of  tibrinoun  lymph. 

[n  other  instances,  an  ahsccBs  may  form  in  surrounding  |>art8  and 
open  stA'ifiuUtyUti  into  the  huijr. 

,1  chronic  puhnotuny  ith.<rcs.f  \ti  mentioned  (Cotton)  as  originating  in 
what  is  railed  a  rhronie  pneumonia. 

Cicatrisation  of  the  wall  of  the  abscess  cavity  ^eems  to  be 
at  lca*t  a  jwssibility.  Traulio  (No.  .'ilti,  ii.  pp.  •!(>(>,  530)  relalev 
three  stu'h  r.ises.  In  one  of  them  death  took  place  several  moniha 
after  the  discaKc  which  KCcaHiuiied  the  alwcesa  conimence^I,  and  «n  op| 
tunity  wan  afforded  of  examining  the  parts.  The  absccK-Hcs  had  origin' 
ated  in  a  crou)>ous  )>noumonia  and  were  located  in  the  middle  lol>c  of 
the  right  lung.  This  lobe  was  much  shrunken^  and  closely  adherent 
to  idl  neighbouring  parts  ;  the  plcurn*  were  also  adherent.  It  enrloso^l 
two  cavities — those  of  the  original  al>Hce»»es.  They  were  Biuroundrd 
))y  indunitcil  sclerosed  lung  tisstie,  and  were  lined  by  a  ticatriri.d 
membrane.  The  eavities  cijmmunicat«?d  with  each  other,  )»ut  nnt 
opiKircntly  with  the  neighbouring  bi-onchi.  Theii  interior  was  much 
pigmented  In  the  other  two  cases  the  |)atients  recovered.  Aa  in 
tubercidar  cavities,  with  »4uri'ounding  adhesions,  although  the  wnlU 
cicatrise,  the  cavities  do  not  close.     They  tend  rather  to  cidargc. 
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J.iteniturr  tin  hiluffuury  y/6*o **.— Booth :  I'nu.litioiier,  xxxii,  1S84.  i*.  ^IIH, 
Bovrditch :  Hostmt  Med.  and  Stirg.  .lonrn..  Ivi.  1Ho7.  ]■.  4'21.  Corrig^an :  Duidin 
»,'.  Joiirn.  Mc<K  Se.,  xi.  1S51.  p.  I&C,  Lassen:  VA\  LiinjifimlwoRs  ii.  d.  ojK'ni- 
tivr  Hclminllmig.  ISSfl.  Leyden :  Jlet-l.  kliu.  WochiiBclir.,  xiv.  1877.  |'p.  :il8, 
ir>i  :  "^-^  Sjiiiind.  klin.  VoUmge,  1877,  No.  114  116  (Inn.  Mwl..  No.  41,  ji.  H7»). 
Salko^rski  (A.  followiii^j  rueunionia):  H<;rl.  klin.  WofTluiHohr. ,  viii.  1S71,  \k  lti9. 
Tolken :  IJeti.  LnngenabscefiHe,  1874.  Traube :  tics.  IWitrngr,  ii.  1871,  pit.  40fi, 
MO. 


ACtTK   SlTPLRATIVK   ISTKRSTITIAL   PNEUMONIA. 

6rH).  Moxon  (No.  192,  xxiv,  1873,  p.  20)  gives  an  account  of  a  most 
rcniarkalilo  riiKt^  of  tin'.':  kind. 

The  left  viaci'ml  jjleiini  was  coutcil  with  recent  lynijih,  Bnd  the 
pletirul  cavity  contaifioil  ;i  few  ounces  of  tniliid  lifjuifi.  rndcr  this 
iym|)li  and  in  the  snl)-plenral  tissue  were  nmnere>n*i  wandering  ye!h>w 
lines  mapping  out  m  network  which  corresixtjidrd  with  that  of  the 
ploiiml  l^inphatics.  The  linen  ]n'ovecl  to  be  lymph-vessels  fiill  of  jms. 
On  sectiftn  of  the  uryan  the  loJudes  were  seen  t".>  be  demarc^ited  from 
.1  like  cause.  Ho  regard'*  (ho  whole  condition  as  an  acute  suppura- 
tive lymphangitis. 

Gangrkne. 

(557.  The  points  of  distinction  between  a  truly  jiyiemic  aliacess  and  a 
g;ingrene  ftdlowing  upon  a  croiipoii.s  pneumonia  are  soniewhut  dillicult 
to  detiuu.  In  fact,  it  is  (luestionable  whether  there  is  any  real  diller- 
ence  between  the  two  further  than  one  of  nmgnilntle.  Itoth  are 
destructive  processes  aeeomjianied  by  jnitridity,  and  both  rantiiin 
aplKircntly  very  much  the  same  mi^-ro-orgauisms  (staphylocuccus  aureus 
ami  albus,  Bonomme).  In  some  aiscs  the  giuigrene  i.s  circumscribed 
to  a  pfution  of  a  lobule,  in  others  an  entire  lobe  may  fall  into  it. 

The  giingi'enous  part  of  the  lun<;,  when  cut  into,  has  a  shred<ly 
np[»earance,  the  soft  easily  destructible  vesicular  element  of  the  or^n 
liaving  li(piefic<l  while  the  more  dundde  fibrous  inten^titial  tissue  lies 
in  l«inds  and  tags,  iti  some  re8|>ects  alike  with  the  Iwinds  running 
acrogs  a  )»htbisicul  cavity.  The  oduur  is  quite  insujuHMtaldo  ;  and 
the  colour  of  the  part  >aries  from  an  ash-;:i-ay  tii  a  dark  gi'cen  oi' 
bbick.  The  wtme  evil  tulour  characterises  the  breath  and  sputum 
during  life. 

llie  eputtim  is  described  (Hertz)  as  being  greenish-gray  in  colour 
and  iw  maile  up  of  ihreo  layers.  The  upper  is  thick  and  frothy, 
n|)ar^ue,  and  of  a  dull  yellow  to  a  green  colour  from  containing  muco- 
pus.  The  middle  is  colourless  ami  translucent,  more  serous  in 
character,  highly  albuminous,  and  with  shreds  of  mucus  contained  in 
it.  The  lowest  is  ptirulent,  of  a  yellow-green  tint,  and  extremely 
malodorous.  The  odour  is  comjwired  to  that  of  rotten  apples,  sweetish 
mid  extremely  otTensive,  or  it  may  lie  foecal  in  chaniuter.  It  may 
<li>>ap]>ear  alraoat  entirely  on  expiwure.  Various  crystalline  bodies 
Rfo  found  in  it,  ;unong  which  may  l>e  mentioned  tyrosine,  leucine, 
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miirgftric  jK'id  (Virchow),  lalmitinc,  and  stearine.  The  Kt<?iirinc 
cryatuls  ai«  needle  or  djut  sbajied,  and  lit*  in  cia«*e  ImmlleR  nidiuting 
from  a  eummon  centre  (Tnmp.  No.  400,  p.  31).  It  :dso  contains 
glycerine  and  volatile  fatty  acids,  and  is  strongly  alkaliric.  KUstic 
tiasiio  is  allegeil  to  lie  Rl>sont  from  the  Hpntnm,  and  the  cause  of  ih\A 
b  said  to  be  that  it  is  dissolved.  Eschcrich  (No.  49,  18H5,  L  p.  2'u) 
found  a  trypain-likc  fei-nient  in  the  sputum  from  gangrene  of  the  lung 
and  in  the  difiohargo  from  cavernous  destruction  of  tul»crcnlar  hui)^'- 

The  causes  of  gimgrt'ne  are  chiefly  rroujHnu;  puruinouiit^  rmiHtlam^ 
tiusl  (Iwasfj  the  pirufnce  of  /oiritjn  Itotiifs  tti  the  f/itfp>-lti^  htvndiirctny^^  or 
irifuiifil  j'lilriti  ilhchiitrfs.  The  last  set  up  a  form  of  pneumonia  accoiu- 
punied  hy  pulmonary  hifmorrhage  and  endinjj;  in  gangi-ene.  Oangreiio 
is  Hllege<l  to  occur  more  frc<|uently  in  dninkards  than  in  otheni. 

PtfjHiiatwti. — All  hoffcatiaed  lungs  are  In^st  hardened!  in  "A."  Em- 
bed in  celloidin,  nuak  in  freezing  fluid  **  A,"  and  cut  in  freezing  micni- 
tome.  Stjiin  with  loprrKxl  and  wat«r_v  solution  of  e«>sin  and  mount  in 
Farrants'  Solution  ;  or,  stain  in  logwood,  clarify  with  eosin  spirit 
followed  hy  oil  of  cloves,  and  monnt  in  dammar  lac. 

LUtrntitrt  oh  Oangrtnt  of  Lttmj. — Augros  :  I)c  U  sniigK*nc  du  poiuiioii  tUus  U 
[iiieunioiiie  ftigtit.'  rraiirhe.  1}<(M.  Bard  and  Charmeil  ^C^iiU^on) :  Lyon  m^,  K. 
IH86.  \K  .M3  ;  lii.  int.  .'.,  aS.  Chvostek  :  Wi-ti.  .n.-.l.  HI..  187H,  i.  p.  'I'Zh  tt  f^^. 
Cohen:  IH«  AftioioLn*'  <l.  I.uii>;eiihniiMl*-4.  I87fi.  Coupland  :  lltit.  Mnl.  J<mrti  . 
1835.  ii.  p.  \'i'.  Demimdre :  De  la  ^nii^i'ue  pultn.,  1^77.  Gallon:  Dt-  U 
caiigrt'-iit' jiulni.,  1S7'I.  GougfU^  :  l>c  la  gauxW-ue  ilu  i«r>uinon.  1n71.  Hertz:  *  y<l_ 
Y*iiMt.  Mttl.  IV.  /.io!nr*»rni.  Knji.  lrau»l..  v.  is7ft.  p.  407.  Kersten :  IVK.  LniiK*'ti- 
hniti'l,  1S7'*.     Leyden  :  Stuiunl.  klin.  Vitrtuiiir,  K'o.  'Jel,  ls71  ilnu.   Mo-i.  No.  lOi, 

it.  1»5.     Liandier:    KH.-*ni  »iir  U  ^aiijtr<''»«'.  ♦'t*-..  I^**^-     Moaher:   X.   V>>ik   Mtti 
oum..  xlii.  l^S.l,  (I.  23;*.     Pangon  :  IM  ^fniif^nMi*-**  »lii  |«niinoii,  IJ'71*.     Shattuck  ; 
Cycl.  I'nirt.  Mwl.    v.  Zii-iitwH'iij  {Stii.].!.  i,  l-SHI,  \\  S12.     Spelthabn :   I'lU  Kmix-t. 
gjtngrnii,   18S3,      Tarriui :    I>«  la  gangri'iu'   jwilmoimiic.    l?*si.      Traube :    (Jr.-. 
iWitniKo  z.  Path.  u.  Tlirrap.     Virchow:  Aivh.  I.  [kith.  Aimt.,  v.  l-s^ii,  p.  a7.V 
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TffK  LITNO— (rwi/tMiiff/) 

Acute  Catarrhal  Pneumonia. 

G^i>.  >'////. — Broneho-pnoumoiiiii,  lolmlar  pneumonia. 
Definition. — .S*  lontj  i.ti>  a  mtarriial  tnjl'uitumiion  is  limUfd  to  the 
hfmtehiol  (uhfA  tlh:  dUmse  is  known  as  catairhal  l>roiichitia.     frhen  th 


Fir.,  au*.— ALvr.u.AH  (.'xvirm  of  KirtrA" ;  Walim  jttvim.d  with  »ilvkii(x  IM)  DiaM'*.) 

<<*|VtlIt]r*dev«l()pM  •tiithelUl  cell ;  (/')NlvK)lar  walU  ;(•)>*  .vttu^  eplUirllAl  cell  liMlUg  lU  gnnnlAr 

aii{>earance  ;  t'O  ^nm\*  of  yuuu^  «i>ltliellii.l  cclln. 

rtir-Tfviclfs  btcotiie  the  seat  of  *7,  and  when  tJtf  cat^irrhat  prtvh^'h  a/irumvlntf 
it*  thr  ftir-i-rsifUnj  thf  lUitulUion  is  Imncn  (i^  niUirrbjiI  |ir»cuinf>ni:L 

Clinical  Features. — The  disease  oftpu  follnu-s  upon  exposiuo  to 
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vicissitudes  of  the  weather;  and  in  childfen  is  friMjuetitly  cuiiuugeiit 
u}>on  an  attauk  uf  measles  or  whooping  cough.  The  syoiptoniH  aiv 
primanly  those  of  a  bronchitis  ;  the  pneumonic  phenomena  follow. 
Adu)t«  seldom  die  fn:»m  it  in  the  acute  stage.  Recovery  or  u  la|)*4e 
into  a  state  of  phthisical  tuberculosis  ia  the  usual  course.  In  children, 
on  the  other  hiind,  it  freiiuently  proves  fatal.  The  pneumonia  from 
which  young  children  sutler  and  from  which  they  die  is,  in  the  authorV 
ex|ierience,  nearly  always  of  the  catarrhal  type.  It  should  l»e  remenj 
))crtid  that  there  is  the  grealotit  danger  in  infants  from  even  a  trivial 
attack  of  acute  catarrhal  ]>neumonia. 

Epithelium  of  Ute  H'nll  of  lh«  JUaliky  .•iif'Fenelfjt, 

After    the    bn>nehioU*s    hjive    reached    their   minimum   size,   they 
expand  into  what  is  known  as  the  infundibulum, — a  nien-  rommoa 


riO.  90V.— At-VKMlJlllCAVnilUMr  KiTTSV;   WALIA«TAIItKi>  with  HILVKH  (k4M  DlAHik) 

Vignn  j^rm  m  priMo  x\mw  of  KlTrt>lar  i^ilUmllnm.    (n)  YwinK  ami  "till  irnnnUr  vfiti|if<lial  rntt  wmn 
tin  M*Uoi);  (b)  iinM|t  ut  >uiiiti{  «jtlilirl)iil  relU;  (•■)  rully-4lcvt>lw]«i1  rplUiflial  Mttitmmti. 

channel  o])ening  int4>  the  surrounding  air-vosicles.  It  might  be  com- 
pared to  a  corridor  with  which  many  chambers  frocly  conuuunicate. 
It  hiis  no  B{iecial  walls,  a«  in  a  bronchu^  but  in  boundc<l  on  all  side* 
hy  the  adjacent  air-vcsicles. 

\b  the  bronchi  diminish  in  sixe,  the  three  strata  of  epithelium  (Sect. 
643)  covering  their  mucous  membnine  are  succeeded  by  a  single  layrr. 
composed  of  somewhat  cubicjil  cells,  and,  ha  the  air-vesicles  are  reachod, 
the  epithelial  covering  assiuues  all  the  characters  of  an  endothelium. 
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In  order  to  soe  the  epitheliul  lining  of  the  alveolar  whII  it  is 
necessary  to  stain  it  with  silver.  Two  represenUitions  of  it  arc  given 
in  Fiji«.  268  and  269.  The  majority  of  the  cells  are  large  fiat  plates 
with  fiiniloua  borders  (Fig.  26^,  ^r),  usnally  having  a  nnclcns  in  the 
centre.  The  nucleus  in  a  silvered  pre})an»tioii  is  invisilile  ;  it  becomes 
iipjvirent  when  fiirtber  stained  with  hivmatoxylene  or  other  nuclear 
staining;  rejigent.  The  cells  wind  round  the  partitions  l^etwecn  one 
uir-ve.sic!lc  and  another,  and  mould  themsolvort  to  all  tlu^  intviiialities 
of  the  siu'face,  in  this  way  furming  a  com|>lete  investment  fi)r  the 
underlying  fibrous  tissue,  blixwl-capillarioH,  and  lymphatic  spaces  of  the 
alveolar  wall. 

Besides  these^  however,  there  are  other  l>o<lies  of  a  ditf'cruni 
stnictiire,  which  are  constantly  seen  in  lungs  silvered  !>y  injtHTtion 
inUi  the  liuchea.  They  lue  more  almndant  in  young  unimuls  than 
in  old,  and,  api»arently,  arc  niuro  numerous  in  the  lunjjs  ni  sonic 
s|>ecies  than  others.  In  the  lung  of  tht  kitten  ihey  are  pariicularly 
well  develoiKMl,  but  in  the  lungs  of  all  young  nmnnnals,  including 
that  of  the  child,  they  can  Ije  seen.  They  are  more  or  less  |)olygonal 
eelU,  which  sometimes  lie  in  little  groups  (Fig.  269,  A),  at  other  times 
have  an  isolate*!  position  (Fig.  26H,  c).  They  have  not  tho  same 
homogeneous  asi>ect  as  the  larger  cells,  they  are  much  more  gmnular. 
Their  protopla-sm  stjiirts  deeply  with  rnlouring  reagents,  wbilr  the 
larger  tiat  colls  remain  unatl'ected.  When  viewed  in  profile,  as  in 
Kig.  2Ct),  /(,  they  are  seen  to  rise  alx>ve  the  surface,  and  to  project 
into  the  alveolar  cavity.  They  can  be  detached  by  mean.s  of  |»encilling, 
or  merely  by  the  pres.snre  of  the  cover-glass,  and  th*'y  leave  a  little  eup- 
shu[»ed  space  when  so  removed.  They  sometimes  exhibit  a  nucleus, 
especially  if  they  are  large,  but  in  other  ciises  this  is  imperceptible. 

Various  theories  have  been  offered  to  :iccount  for  these  IxMlies. 
All  things  considered,  it  is  most<  likely  that  they  are  simply  young 
epithelial  cells. 

Benuath  the  epithelial  investment  lie  the  plexuses  of  alveolar 
capillaries  (Fig.  2^12)  and  the  lymph  .sjiaces. 

Lihrui'trt  vn  EpithrUnui  of  Air-VrHuJ''n. — Arnold:  Ari.'h.  f.  |>rtlli.  Aiirtt..  xxviL 
lSi53.  r».  398.  Aufrecht :  Ccntralhl.  f.  d.  lueil.  WiswiiMch..  xiiL  isrfi.  p.  341. 
Bakoay:  An-h.  f.  [latli.  Anat..  wxiii.  ISOa,  \k  204.  Bayer:  Das  Epithel  rl. 
LuugnuAlwol^i).  itc,  lS6i.  Chrzonszczewsky  :  .\rrh.  f.  ^uith.  Aimt.,  xxw.  IS66, 
K  lrt5.  Eberth:  Arch.  f.  i.arli.  Aimi..  xviv.  1S62,  p.  r.03.  Elenz  :  Ueb.  d. 
Lni^-iM'iiitliel,  lfifl4.  FriedliLnder :  L'litfrxiK-h.  uIk  l,iiijj^»iM'iit7uiidiiiig,  eU*,, 
l'^*:}.  Klein  :  1\w  Aniitoiny  or  the  Lymphatic  Sy^it^in,  ii.  The  Lunms,  1875. 
Kuttner:  An-h.  f.  |»Qth.  .\imt.,  Ixvi.  187^5.  |>.  12,  Laguesse  :  K^TlifiLliix  Pur  Ir 
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I)v  r>*pith<'Uuiii  piilnionairt!,  iSSd.  Verraguth  (Artilii-iiil  .HtimiilatiMii  :  .\i<  )>.  I. 
l>«th.  Aruit,  Uxxii.  I860,  p.  2»H. 


Mofifid  Anatoimjy 

There  is  nn  absence  of  acute  pleurisy,  and  adhesions  of  txixy  kind 
between  the  pleura!  surfaces  are  rare.     In   this  respect  the  diseiise 
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ohowrt  a  Tuurketl  c-ontntsb  Ui  croupous  pneiimoiiiu,  in  which  tihrinoui^ 
plourisy  if*  almost  always  present.  The  organ,  when  removwl  fn>m 
the  chcHt,  fccU  vesicular  throughout,  often  more  so  than  ii  iioriiiul  lung, 
fmm  tho  ditticulty  which  the  air  ex)>eHiMices  in  Iwivinj^  it."  (hi  tho 
fturfooe,  however^  iKohuetl  loKules  or  j^oups  of  lohules  un*  fuviu 
having  a  leaden  or  piirple  i-olour,  anil  ahuost  dovoiil  of  air,  wliilu  thu 
adjacent  |NU*ts  uf  the  lun;;  niuy  Ik!  mui'tt  venicuhir  than  usual,  aniountini:. 
in  Bonio  eases,  to  altsoliite  eniphysoma.  Tlie  lun^  iloes  no(  fe«l  »olid 
when  grai*|>ed»  as  in  crouiKiua  pnoumoni;i ;  and  portionj«  of  it  cut  off 
do  not  sink  in  xniter. 

Tho  /HiftoH.t  uirmifrtiue  of  the  bronchi  Ih  always  nnuh  euii^eMed. 
and  fixiin  the  lironchiul  »»[H?hin;;>>  more  or  lcs*i  grayish-yi'lliiM-  uiucou*i 
secretion  can  Ik*  expressed.     The  luuj^  contains  u  medium  amount  uf 
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fill.  irO.— Atn-TK  (.*tT4lltlH%l.  I'MKI'MONU  (xSO  UlAMti.) 

Itgtirr  •tiovro  an  intlttrato'I  jatcli  'if  luii){  ttunv.  <••>  liitlltnit«*4  alr-rn^l*  k  ;  ('<)  miiibII  ttrnb(>lito^ 
also  inHltnitni ;  (  i  an  «>mi»()r  air-vrtielr  tt  ix-riphrry  c>f  tlw  ptKitmnntc  p»ti-h  (I'crr^mtc  ici't  aii^ ' 
rkminU  H(>1.) 

hlooiK  anri  when  ex]>omxl  for  a  short  time  to  the  inHucnee  uf  the 
atmosphere,  l>ecome»  of  a  luight  seurlol  eolour.  Over  it*  cut  wirfucc, 
more  '*s|M*tiaI|y  t-owards  tho  |H*riphery.  are  scon  irre«;nlarIy-sli«iKHl 
pn<Mim<Kiie  jwitx^hes,  (tften  corrcs^xniding  in  size  to  that  u(  a  lo1iuIa{ 
of  the  Iun>;,  which  have  a  prayish-ycUow  colour,  and  from  which, 
when  wjueezetl,  a  little  niass  of  yellow  catarrhal  fluid,  like  that 
contained  in  the  bronchi,  ciui  be  pressed  out  Those  p;it<*bes  which 
nre  adjacent  to  the  pleura  Hometiraea  have  a  wodgo  *ha|M?.  In  all 
nf  them  the  tionlcr  in  indefinite:  they  are  Roftj  somewhat  ntisod,  and 
bliyhlly  vesictdar.  The  lung  feeU,  when  the  hand  is  pfissetl  ovrr  it, 
like  i\  nia*s  of  frojj's  H]>uwn.  On  account  of  the  solidification  1>«iiig 
continc<l  t<»  n  lohule  or  group  of  lohules,  the  name  of  "lobular"*  i* 
Aometimcji  applictl  to  this  form  of  pneunioniii,  in  contrast  to  that  of 
"lobar'*  jriven  to  the  Ln>u|M»n9  variety. 
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Fi<i.     :!T1.— ^t  IK     Cataruhal 
I'NRt'MONlA;  CATARIlllALCr.l.tJI 

moM    AS     Alvi;«u-«    <k4S0 

UlAHA.) 

(ft)\*rgf  e<>U  wit-It  v^ryfiniiinUr 
nucK't ;  CO  cHl  IwrctiiiitK  fiilty  ; 
(•-)  niiiallfr  crilx  rurh  with  stDtflf 
puflxuR  (rcruitmtr  Nciil  ait<l 
FaiTniits*  Hill.) 


Microscopic  Examination. — When  such  n  mtarrhal  pnoiimonic 
putc'h  is  luioroscopifully  exumiiied,  with  ji  itiagnifyiti*;  [mwiT  of  abvut 
fifty  (iiameters,  it  has  the  npiK'ai-aiioe  representerl  in  Fig.  270,  hi  tho 
conti'e  of  the  ])jitc'h  there  is  uaiially  a  small  bruruhiw  (It),  more  or 
less  distpiulwl  with  cclliiliir  Itrom-hitic  pnnliicts  while  the  rcuuvinHor 
(if  the  |>atch  is  madu  up  of  :i  ^nmp  of  ;iii- 
vesicles  siirrouiuling  tht^  l»rtuichus.  lousrly 
pftcked  with  cutnri  Ii;lI  colliilur  i^rodmis.  It 
is  thesti  caliirrhal  ()riHiucts  which  can  bf 
squeozed  out  in  thu  iivah  stati*,  unit  which 
give  rise  to  the  imrtiiil  consolidiition.  There 
is  an  absence  o(  fibrin  in  the  exuthition,  »<> 
that  the  pnennioiiii'  [Kilch  is  never  so  tou^h 
iin  in  the  eiise  uf  croupous  piii'umohia,  in 
which,  at  a  corros]xin<iiii;^'  periwl  *>f  the 
disease,  fibrin  is  tlie  chief  cause  of  the 
fiulidiHcatifiii.  The  nuieu-s  which  is  aburub 
aiit  in  the  catarrhal  ])neiint(>nic  effusion  in 
this  stage,  gives  it  the  consistence  of  a  viscid 
fluid. 

7*/"  tilet'ohi'  C'/utrnts  consist  of  two 
elements — cells  and  a  mucous  Hui<l.  Dis- 
amling  tlie  Htiid  [jart  of  the  secretion  for  the  present,  let  us  fxatniiie 
Ihe  cellular  elements.  A  group  of  these  cells  is  shown  in  Fig.  271, 
where  it  will  be  seen  at  a  glanct;  that  the  members  of  the  group 
difTer  in  si/«'  and  genei'al  contour.  The  form  most  coniinnnly 
observed  is  represented  at  rt.  ft  is  a  large,  Hat  btxiy  with  finely- 
granular  [»n»toplasm  and  usually  two  or  more  nuclei.  There  is 
ovidcnrc,  iu  the  occasional  dumb-bell  shape  of  the  luicleus,  that 
division  atid  n»ulti])Iieatioii  have  been  going  on.  The  ditteronce  in 
«ixe  which  the  nuclei  frci[ue!itly  show  ((i;)  RupjH)rlH  this  ideii.  Certaiti 
of  these  ci'Ils,  however,  do  n(»t  show  any  nucleus,  Imt.  on  the  conlrar}'. 
«.Khibit  uiidoiditeil  evidence  of  fatty  degoncratiori  (h).  Oil  globules 
are  visiltlr  iti  them,  at  first  few  in  number,  but,  aiibsciiuciitly,  lonvert- 
ing  the  whole  cell  into  a  com|Joui»d  granular  coiiiuscle  (Fig.  -72,  n). 
Other  cells  of  smaller  size  (Fig.  271,  c)  are  found  abuiulantly,  each 
having  a  large  nucleus  with  delicately  gi-anular  protoplasm.  These  also 
show  clear  evidence  of  disiding.  Some  of  them  arc  occjmionally  seen 
to  Ikj  fatty.  vV  few  bodies  of  round  sha|x\  evidently  bIoo<l  [encocytes, 
HIV  sotnelimes  met  with,  but  not  oft^-n,  and  tliey  do  not  fonri  an 
essential  element  of  the  catarrhal  secretion.  Small  hiemonhages  into 
the  de<'p  layer  of  the  jjleui-a,  or  into  the  adjacent  air-ve^iclcft,  are 
occasionally  present ;  but  they  are  of  Ioe:d  occurrence,  and  arc  never 
in  anything  like  the  abundance  found  throughout  the  whole  lung  in 
croupous  pneumonia. 

Tftf  trnifin  nf  thr  rtiUiri'hfil  crlU  is  apparent  when  the  alveolar  wull 
is  carefidly  examined.     In  the  description  of  tho  natimd  epithelium 
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Kill.  773.— ActtTC  CATAntUUi.  PSKUMnKIA  <x400  UUMM.) 

<■)  FMty  MUi-rliiU  cclU  lying  In  iiUwUr  trv  11I1-* ;  (t.)  t^rnnlimtlnif  klvvoUr  eiitthvlluin  ;<•%<;  i^ 
*i<U>*or  iittcTlolMiUr  Kiitum  mnitnittHl  with  cellular  emialon ;  (J)  nlly  mtuIiUm  rr«qltjns  ftwn 
tli>«UiiLTtinfi  itf  «lvi^i|«r  content*:  (')  «n«Il  tiii'iii>rrlutip*;  (/,/)e«lInUr  Inflllrition  nT&lvtNiUr  «»1W 


Ki|p>r«  jTtvwNiirfJUw  viiiwufiUvooUrwiilt  ('i|8reLKKiuf  nlvmilnt  wkII;  (MftlwoUroiVflyitew* 
lug  tlw  wall  eanrvTMl  w|i)t  i(<miilti*tini(  (ifiltliwliuui ;  (r)  jformlitathiu  cjilih^lliim  mwh  on  pniDa;  (#| 
OTi«  (i(  th«  ii»rMitMtliitf  «|tiUielhil  (eatarrlMl)  e«IU  beconilutt  ftnimrmloJ  tr^Hu  wall  (Ptdru-ainiiltM  «ii4 
rkmnu'  Snl.> 
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covering  the  walla  of  the  air-vesicles  it  was  shown  (see  FigH.  268  jiiul 
269)  that  although  the  greater  niimlwr  of  tho  epithelial  cells  are 
flftt  swilt's,  like  those  seen  in  an  cri^lorheliinn.  gr<(ii|w  of  much  aniiiller 
cells  are  constJintly  met  with  among  these  which  are  evidently 
younger.  In  acute  catarrhal  pneunutnia  these  germinating  groiipK  of 
young  epithelial  e©ll»  are  vastly  increased,  so  that,  iristeiid  of  lieing 
scattered  hei-e  and  there  over  the  alveolar  surface,  they  now  entirely 
cover  it.  The  older  fuUy-fomied  cells  are  cast  off  and  soon  become 
fatty,  constituting  the  fatty  cell-plates  reitresunted  iti  Fig.  271  at  h, 
while  their  place  is  taken  l>y  cells  of  an  end)rynnic  chai7»cter,  and 
much  smaller. 

A  drawing  of  the  ap[>earant;e  presented  liy  the  alveolar  wall  in 
thitf  stage  of  eatarrhnl  pneuniania  h  given  in  Fig.  273.  So  far  na 
eouM  bu  learned,  the  child  from  whose  lung  the  drawing  was  made 
had  surt'ered  from  acute  catJirrhal  pneumonic  synijitcmis  f^>r  a  fuw 
days.  The  reader  is  Hujiposed  lo  b^  k>oking  into  the  intiM-ior  of  tlic 
»iir-ve«icle,  the  |art  imlicatcfi  by  the  letter  h  concHponding  to  a 
surface  view  of  the  alveolar  wall,  while  the  letter  u  iiidicjites  the  wall 
cut  transversely.  A  ])rofile  view  of  the  alveolar  epithelium  is  repre- 
sented at  the  letter  '*. 

The  epithelium  (A  and  r)  lining  thi;  air-vesiclt!  can  now  br  dis- 
tinctly Keen,  even  aitluiugh  it  ts  not  stained  with  silver.  The  reascni 
of  this  is  thai  the  cells  have  lost  the  character  of  endothelial  scales, 
Hiid  have  l^ctimo  prominent.  Their  protoplasm  has  also  ji.ssunie»l 
a  granular  consistence.  They  are  even  more  germinal  in  character 
than  those  normally  present,  and,  when  seen  nn  section  (f),  are 
notieeil  to  project  for  a  (considerable  distance  into  the  ahei»lnr  cavity. 
They  are  all  highly  luuleatcd,  the  nuclei  being  propoi-tionately  large 
comjxired  with  the  pnttoplasni.  Some  of  them  have  tw(t,  otheis 
three  or  four  nuclei,  and  active  division  of  these  can  be  easily 
observed. 

New  cells  are  thus  constimtly  being  piwlncetl  at  a  much  grwiter 
rat-e  than  is  necessary  for  the  mere  inve.stnuHit  of  the  alveolar  wall ; 
and  a  large  rmmber,  being  ntnised  for  this  purpose,  aie  thrown  oft* 
into  the  alveolar  cavity  as  waste  products,  //  w  ihr>r  irhich  omalUittf 
i)w  itUk  of  fhr  KfUs  fiiuini  in  tin-  rtitarrluil - juifUinrftitc  araimniniwu, 
\Vhen  the  cells  are  being  eai^t  off  they  are  seen  tii^t  to  rise  above  the 
anrface  of  the  alvetilar  wall  (Fig.  27.1,  r)  ;  the  attachment  of  the  cell 
then  becomes  more  and  more  attermated,  until  a  pvriforni  cell  is 
prtalueetl.  an  at  t/.  The  delic^ite  stalk  which  still  attaches  this  to  thi' 
alveolar  wall  at  length  gives  way,  and  the  ceil  is  liberuted. 

If  this  deficription  be  comiKiri'd  with  that  previously  given  of  tho 
catarrhjil  changes  in  tho  bronchi,  it  will  be  seen  that  the  two  closely 
correspond.  For,  as  the  deep  or  gernunni  layer  of  the  bronchial 
epithelium  was  that  from  which  the  catarrhal  cells  were  thrown  off  in 
bronchitis,  so  here,  in  the  alveolar  cavities,  it  is  from  genninal  e|)i- 
theliaJ  structures  of  the  same  nature  that  tho  pneumonic  elements  are 
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(icnvetl.  In  l>oth  cases  the  full^-fomictl  ejntheliiil  vv\h  are  prinuirily 
rejcct<Ml,  and  take  no  part  in  the  germination,  whilo  tho  miurrhal 
prut'4>8.s  iH  11  mere  rxaggeration  of  thiit  which  <K.'oitrs  in  tho  nutuiu] 
epithelial  refiuir. 

Accumulation  of  Discharge. — When  thcne  ju'erniinal  taul  other 
epitholi.'il  n-lls  lutvc  i^';wr;ite<l.  they  accnnmlate  in  the  airvosiele*,  luul, 


Flo.  ST-I.— AcrTeC*:A--;kn*;.  i ■;.;..  ii..-.;  i.  M;.  (  , ,  iiy  :t. -.*;..) 

(flJOWUlfct-'  muciu  wlthcftturbsl  ralU  (<'>riulM«l<lMl  (n  it;  (h}aitanii>l  tM>IU  aitraullbic  ttvm 

alvootar  wall. 


mixing  with  a  little  mucUH,  iovni  what  we  urKierstJind  as  tlio  ciitunhal 
pneumonic  efTu^iion.  The  niucits  which  this  contains  renders  it  viscid, 
and  hence  it  tends  to  lidhere  t^)  the  alveolar  walls,  and  tan  with 
<litticttlty  l>e  ex|K'lled  from  the  alveolar  cavities  by  expiratory  effort*. 
In8{jLratory  eHbrts  draw  it  outwards  towards  the  ]tleura,  so  that  th*? 
intiltruted  air-vesicles  are  more  numerous  towards  the  |M*ri]>hery  than 
at  the  centre  of  the  lung. 

The  u])|>eitranee  which  the  air-vesiclos  iireseni  when  di^tende<l  with 
aiUiirhal  ftecretiou  is  given  in  Fig.  275,  taken  from  a  lung  in  which  the 
blood- veiwcls  were  artificially  injected.  Each  alveolar  cavity  eoutiiins 
a  luoaa  of  epithelial  cells  closely  lulheriiig  together  by  means  uf  the 
mucous  Huid  in  which  they  are  suspended.  The  mucin  is  liable  to 
K'conie  precipitate*!  under  certain  eircumHtaiices,  luid  assumes  a  gi-aiiular 
ApfR'^irance.  The  epithelial  cells^  after  being  shed,  proliably  have  the 
|K>wcr  of  maintaining  an  in(le|jendent  existence  for  some  t\A\e^  but 
sooner  or  LiUt  all  of  them  begin  to  show  imlications  of  impairc^l 
vitality.  Oil  glolndes  appear  in  their  nuclei  or  protoplasm,  and  l»cfore 
long  tho  whole  c«ll  bocomes  converted  into  a  com|Mjund  gninular 
corpuscle  (Fig.  272,  a). 
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The  surrounding  ctipUhny  lilood-^'esseU  of  the  alveolar  walls  are 
t  markedly  congested  in  acute  catarrhal  pneumonia.  The  small 
arteries  and  veins  us  a  rule  contuiii  a  couHideruble  amount  of  Moo<l, 
but  not  in  any  very  yireiit  excess  of  that  which  is  seen  in  m;iiiy  normal 
tun<i:».  There  is  a  dejirth  of  evidence  indicating  widespread  stiisis  in 
the  alveolar  capillaries,  ;ig  in  ci*oupoU8  i>neumonia.  The  aljsence  of 
fibrin  or  other  blood-products  in  the  alveolar  contents  points  to  there 
not  having  Iteeu  any  svidden  rise  in  bUMxi-pi-essure. 
I"  Fate  of  the  Discharge. — In  adults  a  large  proi»ortion  of  the 
|ieciimulated  catarrhal  dischar^^e  U  cxjjectorated  ;  but  in  children  the 
cxpectoratitm  ia  cither  swallowed,  or  a  great  jwrt  of  it  aft^^r  becoming 
;ty  i»  absorlie*!. 
In  cases  where  the  disease  becomes  chi*oiiic,  the  discharge  a&siunes 


Hk'.  37&.— AciT*  i'»nfiiiiiAi  I'vt'  ii"M\;  liiM..ii.\  Kv-tcu  iNJKcrEx>(x4&0  L>iAi(».) 

ciiitlUarii-H  (jf  bIvuuIat  Mralls  ;  (')  ciitarrltal  cclLs  lyiii^;  iu  alvtHilw  cmvIUbm  ;  (c)  tbe  flame 
Aproutin^  fnitn  alv&ilar  wall  (Ticru-i-itniiliiH  aihI  FurraiiU'  Ktil.) 

»ro  and  more  solid  character,  the  tubercle  bacillus  develo{iB 
miilBt  and  caaeatiou  follows.     It  thus  constitutes  u  tubnvuiar 

lOHUi  <'/.r,). 

[ronchial  Glands. — These  will  generally  be  found  more  or  le«» 
1.1. 
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Organisms  connected  with  the  Disease.     (See  Cnmjiftiis 

Pneunmnm^  p.  106.) 

LiUmture  on  Acute  Catarrhal  Pneumonia. — Al»tr.  M. and  S.  Cases  (len.  Husp. 
Sick  Children,  IViidlelmry,  Maiicht-ster,  v.  1886,  p.  403.  Darier  (Microbes) :  Conipt. 
reml.  S<k-.  tie  hiul.,  1885.  ii.  p.  671.  Delafield :  Phila.  Med.  Tiroes,  xv.  1884-85, 
p.  153  ;  Med.  News,  Phila..  xlv.  1884,  i).  534  ;  Studies  in  Path.  Anat..  vol.  ii. 
1884.  lit.  i.  Broncho- Pneumonia,  12  photo,  platen.  Forcheimer :  Cincin.  Lancet 
and  ('linic.,  viii.  1882,  i>.  76.  Guarnieri  (Streptococcus  after  McaslcH) :  Bull, 
d.  r.  Accad.  i»e<l  di  Konia,  viii.  1886-87,  p.  367.  Kay  (Tuben-ular  Degeneratinn 
of) :  Pnutitioner,  Lancaster,  1883,  i.  p.  16.  Pipping  (Capsule  Coc<*i  in) :  Fortsclir. 
d.  Meii.,  iv.  1886,  ji.  319.  Thaon  (Microbes):  Kev.  de  nu-d.,  v.  1885,  p.  101.1. 
Thomson :  X.  Y.  Med.  Re<r.,  xiv.  1878,  p.  327, 
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Pulmonary  Tuberculosis, 

059.  Pulmonary  tuberculosis  does  not  always  clothfl  itself  in  thu 
same  garb.  The  morbid  substrata  induced  by  the  action  of  the  organism 
manifest  themselves  under  different  guises.  The  farm  the  disoiise  ^W1I 
take  seems  to  de[>end  very  much  upon  the  channels  by  which  the 
bacillus  ^ins  etitmncc  to  the  organ — wliethur,  fi)r  instiinco,  it  is  inhided 
and  alights  upon  the  nir- vesicles,  whether  it  be  conveyed  by  the 
blood-vessels,  or  whether  it  rajnifies  in  the  lymphatic  system  of  the 
organ. 

The  following  subdivisions  will  accordingly  be  ndhcrcd  to  in 
describing  the  disease  : — 

(A)  Tubercular  pneumonia. 

(B)  Tubercle  propagated  by  the  pulmonary  blood-vessels. 

(C)  Tiibercle  pro|)agHted  by  the  pulmonary  lymph-vessels. 

(A)  Tubercular  Pneumonl*. 

Syti. — Phthisis  pulmonalis  ((jiOunsj  consumption). 
Definition. — A  taUrailar  disease  of  the  Utng^  charwierised  by  the 
pi'ffntrr  of  chfr^tj  pnrumonic  rnajt^s  in  iocoH.fffl  fnirts  of  thf  organ. 

Stages. — The  disease  consists  of  three  distinct  stages,  namely — 

(1)  That  of  acute  or  subacute  cjitan*h. 

(2)  That  of  caseation. 

(3)  That  of  ulcerative  excavation. 

(1)  Stage  of  Catarrh. 

Initiatory  Vital  Phenomena.  — It  has  already  been  stated 
<p.  127)  that  an  acute  catan-hul  pneumonia  frequently  becomes 
tubercular.  The  best  examples  of  this  are  to  be  seen  in  the  lungs  of 
children  who  have  sulVered  from  catarrh  following  measles  or  whooping- 
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cougb.  And  the  rational  coiistniction  to  put  upon  tlic&e  cases  is 
that,  in  the  first  place,  the  individual  i&  predisposed  to  tulicrculoRis  ;  in 
the  second,  that,  oning  to  the  previous  catarrh,  the  powers  of  rosistauco 
of  the  lung  against  the  bacillus  tuberculosis  are  weakened  ;  and  in  the 
third,  that  the  epithelial  accumulation  in  the  air-vesicles  constitutes  a 
favourable  soil  vu.  which  the  l)acillu3  may  take  root  and  grow. 

In  other  instances  of  the  disease,  however,  the  initiatory  cat&rrhAl 
state  of  the  organ  through  which  all  tubercular  pneumonias  pass,  ift  so 
devoid  of  the  ordinary  symptoms  as  to  l>e  unhec<led,  or,  at  the  most, 
is  attended  only  by  slight  fever  and  constitutional  ditsturliunce.  The 
chest,  in  a  child,  may  be  dull  to  percussion  almost  all  over  before  any- 
thing particidarly  wroni;  with  the  lung  has  been  susjwcted. 

As  a  ndc,  it  is  in  children  that  the  disease  pursues  this  insidious 
course.  Pneumoni;i  in  children,  even  without  tnbercular  complication, 
is  oft«u  an  obscure  disease,  owii»g  Ut  the  symptoms  not  pointing 
directly  to  the  lung. 

BrouMais  adopted  the  view  that  phthiflis  wu  often  a  sequela  of  a  cold  or  catanh. 
but  Lafunec  {So,  887,  p.  S13},  while  allowing  that  there  U  uo  more  aucionl  o|tiiiiriii 
in  physic,  or  ouc  that  Ims  l)eeu  longer  adopted  hy  the  vulgar  than  that  an  LU-trrated 
or  neglected  cold  is  apt  to  di^nemtti  into  phthiiiiM.  was  Car  from  coinciding  in  iC.  eveu 
although  he  admitted  thai  a  oatorrh  coming  ou  in  othontise  healthy  perMiiia  ^aa 
fre^utMitly  the  fintt  maulfisatatiou  of  a  lulteirnlnus  phthifiis.  He  insiateil  on  the 
statement  that  tulnrrclea  exist  in  pcraona  who  Imve  not  hud  catanh  for  year*,  or 
even,  as  lar  a»  they  recollect,  at  all.  He  clearly  indicated  (No.  387,  ]>.  311)  that  p«]* 
monary  catarrh  is  not  the  cause  of  them  but  rather  their  effect.  He  did  noi  hatitrt 
that  the  tranaition  from  the  raiarrhal  to  the  tuhercidar  atntc  bad  ever  liecn  provnj. 
Catarrh,  he  said,  coiiaistit  in  an  iuflammation  of  the  mucoiu  memhrauc  of  the  bronchia, 
whiUt  tubercles  are  veritable  foreign  IuhUcs.  He  8Up|io8od  that  miliar)*  lubvrelw 
attMe  indeed  within  the  bronchi,  and  even,  he  thouglit,  in  the  oir-Teaiclea,  althoQgh 
be  waa  never  able  to  verify  the  latter  dtatumcnt.  He  refers  to  experinunta  mads 
by  Cniveilhier,  whereby  the  latter  was  able  to  induce  wliat  ho  supposed  ti>  be 
tubervlea  in  the  dog  by  injecting  mercury  into  the  lung  through  the  trachea,  bnt 
hintA,  although  the  dog  died  rnuciatetl  and  apjmreutly  plithifticol  at  the  cud  of  a 
RioDtli,  with  iU  lung*  crammed  with  tubercle-like  maaaea,  tliat  theae  may  hare  bean 
■imply  collectiouR  of  |mB. 

He  regarrled  tubercle^',  further,  not  as  a  product  of  inftammatinn,  but  rather  aa 
the  result  of  a  general  condition  of  the  body  ;  wb«n  tb^y  were  ■ccnni]<ani**«1  by  in- 
IhutmiAtiun.  the  latter  was  to  be  looked  upon  in  the  liglit  uf  an  efl'ect,  uot  as  a  OMUl. 

It  must  be  tvmembcred,  however,  that  LaonDco  defined  pulmonaiy  catarrh  aa  a 
purely  Irrvnehial  condition.  Had  Ite  rvcogniftcH  that  therr  is  such  a  thing  aa  an 
lUvtuligr  catarrh,  the  adiuissiou  might  luve  led  him  to  tuoiUfy  his  virua. 

Lotiu  (Ko.  380,  p.  194)  in  great  part  mntinued  what  Laennec  jiHbert«d.  He  did 
not  go  lo  far  aa  to  any  tliat  a  pucumoaia  cannot  lead  to  pbtluaU,  but  waa  vet3r 
aceptiral  of  the  one  being  de[te»deut  on  the  other.  He  had  uot  encoimtvnxl  a  sing}* 
authentic  cas#*. 

First  Anatomical  Sigti  of  the  Disease.— Whatever  the  differ- 
ence of  opinion  may  Ik;  clinicidly  on  the  subject  of  the  initiation  o( 
the  diHeosc,  it  is  l^eyoud  dispute  thjit  the  Hrst  nnatomical  departiire  in 
the  history  of  the  ailment  is  a  germination  of  the  alveolar  opithetium. 
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an  alveolar  catarrh,  indistinguiehable  from  that  of  an  orditiary  acute 
»r  8ul>-acute  catiiirhal  ]iiieHniotii:i. 

Question  of  the  Presence  of  the  Bacillus  in  the  Catarrhal 
Stage. — Is  tho  bucilius  ever  present  from  the  commencement — that 
is  to  sa}',  cixn  the  Itucillus  on  alighting  uiJ^m  a  hcsilthy  lung  begin  to 
fructify  upon  it  ? 

Inhalation  experiments  would  seem  to  favour  an  athrmative 
answer.  There  is  no  re^idier  me^ns  of  exciting  n  tubercular 
pnetunonia  than  by  ullowing  a  isuitablo  animal  to  inhulu  phthisical 
sputum  finely  distributed  throughout  a  coulined  atmosphere.  The 
undoubted  conveyance  of  the  disease  from  one  person  to  another  by 
inhalation  would  ali^a  go  to  strengthen  the  sup])o*itit>n.  It  is  most 
likely,  howoveft  that  the  pemon,  or,  at  any  rate,  the  lung  in  most  of 
these  cases  is  in  an  umisually  susceptible  state,  that  il^s  epithelial 
investment  is  debilitated,  and  that  the  baoilhis  consequently  readily 
tiikefi  hold  of  it.  It  seems  undoubted  that  the  poison  is  constantly 
being  inhaled  lA^ithout  imhicing  any  evil  effects. 

Aa  ftirther  i>omtiug  to  (limiuLshed  rciiataLcc  of  the  lung  fx-ing  a  [mwerful  predls- 
pOMiig  cause  of  the  rfiaeasf,  f>lH  and  CiuaniPii  (No.  3ft0,  1886,  No.  iii.  ;  "Sv.  4il, 
1887,  ii.  p.  '249)  fuund  that  rahbit«  ex^KXieil  to  the  iiibulatinn  of  the  duHt  of  driinl 
phthisical  sputum  Itecanie  tuliiTcular  iu  the  proiiortion  of  1  :  8.  When  the  reeiurcnt 
nerves  wen;  dividof!  the  morhidity  rose  to  1:3.  DogH,  which  are  uaturally  littlo 
9uao«ptib1o  to  tuberculosis,  aflor  tins  DjH'mtion,  iKxtiiiiie  readily  suscejitihlf.  They 
stile  that  the  lungv  of  the  affected  aaimaLa  showed  all  the  appearauces  of  phthitiis 
in  Man. 

It  does  not  8P«m  to  \>e  the  case,  however,  that  the  majority  of  tuborcuUr  piu-u- 
tuoniiu  arc  tiibea^ular  from  the  first.  A  large  pn>(K)rtiou  of  them  ap(>ear  to  he^ 
aintple  catArrha  oud  to  become  tul)«rcu]ar  aftt-rwarda. 


(2)  Siage  of  Caseation, 

Anatomical  Details. — ^Thcro  is  generally  old  fibrous  adhesion 
of  the  two  pleural  surfaces  suttieient  to  brin-^  about  either  partial  or 
complete  obliteration  of  the  ploiual  cavity.  Sometimes  the  adheaions 
are  comparatively  scanty.  The  apex  is  the  jwrt  where  the  a<lhesion  is 
usually  most  advanced.  Fibrinous  efiusion  may  be  present  on  the  non- 
adherent parts  of  the  pleural  surface.  The  organ  when  removed  does 
not  entirely  collapse.  It  is  much  increased  in  weight,  and^  on  account 
of  its  remaining  <]istende<l  after  removal,  appears  to  be,  and  actually 
i»,  increased  in  bulk.  Its  surface  is  l>isscd  with  rounded  noilules, 
of  hard  consistence,  and  sharply  defined  from  tho  suiTOuntlin^  vesicuhu* 
tissue.  When  the  organ  is  laid  open,  the  most  evitlont  abnonnal 
feature  is  the  presence  of  those  nodules.  In  the  first  stage  of  the 
dis&ise,  the  i>neumonic  portions  are  ^im\\y  ■jM.khi's  of  slightly  intiltratod 
lung-tissue  having  a  grayish-yellow  colour,  and  from  which  catarrhal 
fluid  can  be  stjuoezed  out.  Now,  however,  tho  patches  have  lost  their 
indefinitoly  indurated  character,  and  foi*m  hard  iumIhIcs  with  a  sharply- 
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duiint^l  border.  The»o  ncxlules  vary  in  size  from  a  millet-sce<l  up  to 
that  of  a  waltnit ;  they  arc  rounded,  but  their  border  is  Bomewhnt 
irregular.  They  are  dry  and  caseous  on  section,  and  have  a  cream- 
yellow  colour.  The  small  nodulea  lend  to  nm  together  to  fonu  Urp: 
masftea  ;  and,  rK-casionuily,  ii  great  portion  of  a  lobe  may  be  found 
continuously  intiltnitod  by  the  further  confluence  of  those  ma»8es. 

The  nmhdes  are  ui<uidly  most  numerous  at  the  apex  of  the  organ, 
but  not  by  any  means  always  so ;  it  is  here  that  the  first  signs  of 
dulness  are  genendly  detectetl.  They  are  relatively  more  abundant 
uear  the  pleura  than  at  the  centre  of  the  lung,  atid  sjiread  out  in  a  race- 
mose  manner.     In  the  centre  of  such  a  group  an  occluded  bronchus  is 


<«) 


Pin.  !E76.— TrBKRcruAB  PxcvyotdA ;  C-AHCom  f^Ane(x50  Diahil) 
ftlM  with  ca«Miiu  uutKriiil ;  (M  »lr-vc«lcl«  itiitcDiU-d  with  «auie ;  (<'>nH^bonrlng 
ilr-TMlflle  cxnapumtiTvly  bealthjr  (ftrwnlo  wrli]  «d<1  PsmiuU'  ifcil.) 


BometiiiiM  teeiL  The  iniervfuing  lung-tissue  is  vesicuhu*  an<l  moder- 
ately COngOlt^d.  It  is  oct-Jisionally  somewhat  cedematous  -  the  pre- 
vailing character  of  the  lung  liDwever  la  one  of  great  dryness.  The 
uoduloa  look  like  little  tumours  lying  in  a  comparatively  healthy 
organ. 

The  bronchi  are  generally  in  a  state  of  catarrh.  Their  moeooa 
mcmbrnne  is  red,  and  from  their  openings  muco -ptuTilent  dischafgf 
can  be  K(|iiec7.e<l  out. 

The  bronchial  glamla  are  almost  invariably  enlarged,  and  either 
«hov  Bomo  gray  markings  in  their  interior,  or  are  yellow,  hard,  and 
oaaeous. 

Microscopic  Examination. — A  representation  is  giren  of  one 
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of  these  nodules  niagtiifiecl  fifty  diumoters  in  Fig.  276,  and  a  portion 
of  a  similar  nodtde,  more  highly  magniHed,  in  Fig.  277.  When  the 
low-power  drawing  is  examined,  it  will  he  noticed  that  the  mass  is 
miule  up  of  a  (jronp  of  aw-ve^iieh's  distended  ivith  solid  constituents. 
The  outlines  of  the  alveolar  watls  are  still  apimrcnt,  but  the  part  has 
lost  its  vesicular  character  by  the  i)reseiice  within  its  air-sacs  of  solid 
material.  It  is  amorphous,  granular,  and  i>cculiarly  dusky  or  cloudy, 
and,  when  examined  with  tranAniifted  h'ght,  has  a  brownish  or  dtiU 
%T%iy  colour.  The  rejison  why  tho  infiltmted  \x\tf\\  of  lungtissuo 
ftsBumcs  the  characters  of  a  nodule  ih,  ils  seen  in  thu  drawing,  that 
the  effusion  and  case;ition  are  confinetl  to  oiio  isolated  group  of  air- 
aacs,  almost  to  the  conipleto  exclusion  of  those  in  the  neighb^iurhood. 
On  careful  examination,  it  can  be  perceived  that  this  gi'oup  of  dis- 
tended air-sacs  is  occ;ii>ionalIy  attached  Ut  a  terniitial  bronchus  or  encom- 
passes an  infuiidibulum.  In  the  centre  of  the  iio<hde  represuuteil  in  Fig. 
27C  ft  distended  infundibuluui  (<?)  is  observed,  ami,  had  this  been  traced 
a  little  farther  upwards,  it  would  in  all  probability  have  been  found  to 
ba  continuous  with  a  small  bronchus  similarly  occluded.  It  will  be 
noticed  that  the  solid  effusion  closely  adheres  to  the  alveolar  wuIIm,  and 
beiDg,  as  we  have  seen  fmm  the  nakod-oye  examination,  a  haixl  s\ib- 
staiice,  it  would  be  a  very  dilHcuIt  matter  to  dir*Io<lge  it  whether  by 
efforts  of  coughing  or  by  other  means.  The  groTip  of  aii-vesiclca  is 
firmly  packed  with  it,  so  that  tho  alveular  walls  and  their  solid  con- 
tents may,  practically  speaking,  bo  said  to  be  continuous.  The  sur- 
rounding air-vesicles  are  often  in  a  state  of  actite  catarrh. 

In  tho  more  highly  magnified  \iew  (3/)0  diams.),  »ot  of  tht^  same 
but  of  a  similar  nodule,  ;4iven  in  Fig.  277,  a  segment  is  suppuyed 
to  be  cut  out,  the  jicnphery  towards  A  and  the  centre  towards  D. 
The  drawing  was  taken  from  an  injecte<l  prejwvration,  and  fJittercnt 
ireas,  A,  B,  C,  and  D,  are  marked  oft',  in  order  to  indicate  the  pro- 
gressive changes  from  the  periphery  towards  the  centre  of  the  nodule. 
Su])pose  then  that  the  area  marked  ofl'  at  A,  which  curres[K)Mils  with 
the  penphery  of  the  nodule,  l>e  fii-st  examined.  It  will  be  observed 
that  in  it  the  outlines  of  the  air-veaioles  {c)  are  still  quite  distinct. 
The  capillary  blood-vessels  of  the  alveolar  walla  (*/)  have  evidently 
l»e€n  jwrvious,  because  the  hijectiim  hiis  run  ^nth  Citse  through  them. 
The  cavities  of  the  air-vesicles  contain,  but  are  not  in  this  area  dis- 
tended with,  catarrhal  cells,  similar  to  those  previously  described 
under  acute  citaiThal  pneumonia.  Some  of  these  jrossess  large  nuclei, 
while  others  have  btien  dejirived  of  them,  and  are  more  or  less  fatty. 
Aroiuid  the  catarrhal  cells  there  is  a  deposit  of  i>recipitat^;d  mucus,  in 
which  they  are  suspended. 

Aft  we  proceed  to  tho  arwi  comprised  within  the  bracket  at  B,  and 
which  corresponds  to  a  part  nearer  the  centre  of  the  nodule,  these 
Oitarrhal  cells  become  much  more  nunierous  ;  and  now,  instead  of 
lying  loosely  in  the  alveolar  cavities,  they  are  closely  packed  together 
and  distend  them.     Each  group  of  catan'lial  cells  forms  a  little  mass, 
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the  individual  cells  of  which  are  closely  united  hy  mucus  as  Iwfore. 


Kh*.  STT.— TimiiBrri^n  Txti  wum*  .  Cas^.l  » .-ri Ai-t  ( :* MO  Oiakii.) 
rvprv^nU  a  Mi^t»nt  of  a  ntaMMu  n<«tiiU  fnuii  |«rfpbri7  Ui  retiUv.  A*  D,  C,  ftlld  O 
eorriapMMl  ti*  Allffrrctit  tutm*  tnmx  \KTi\*\i¥Tj  Id  c«titr«  n«iirctfrrly.  (u)  llOMtcd  MpUtelto*  cT 
AttMbr  mUU  ;  (A)  raUrrhul  relU  In  »tYts>Lif  carltim  ;  (•)mii  alvt-oUr  wmll  (IfOeoted,  nortMHltfftB 
Kft4  rtenttt*  8aI.) 

Many  of  the  catarrhal  ccll«  arc.  however,  undergoing  disintegmtion, 
•o  tlMt  fatty  and  albuminous  {Mtrticlca  are  set  free,  and  these,  mixing 
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with  the  mucus  akeady  present,  give  it  a  highly  granular  appearance. 
It  \ri\\  be  observe*! — and  this  is  a  most  significant  point,  which  can  bo 
verifietl  either  in  an  artificial  injection,  or  in  a  natural  injection  with 
blood -corpuscles — that  the  per>'ious  blood-veascls  withiti  this  area  are 
very  much  less  numerous  than  in  the  arwi  more  removed.  ^Vll  the 
notlules,  in  this  stage  of  the  disease,  show  this  defect  in  the  number 
of  blood-vessels,  as  the  centre  of  the  nodule  is  approached. 

When  we  pas3  to  the  aro-a  comprised  within  l)r:ickct  C  an  additional 
change  is  observe*!.  Tlie  catarrlud  contents  of  the  alveolar  ciivitiea 
have  now  lost  their  distinct  form,  and  have  become  shrivelletl,  dusky, 
and  granular,  while  the  blood-vessels,  which  were  still  perceptible  in 
area  B  allhoiigh  much  diminished  in  numlxsr,  have  now  entirely 
vanished.  It  is  also  evident  that  the  alveolar  walla  are  assuming  the 
same  dusky  and  gniiuiliir  appearance  visible  in  the  catarrhal  contents. 
This  dusky  granularity  is  the  microscopic  endcnce  of  commencing 
;ca»eation,  and  shows  that  the  part  is  dead  or  dying. 

When  the  arwi  D  is  reached,  which  corrcsiwnds  with  the  centre  of 
the  notiule,  the  whole  tisane  is  seen  to  have  become  completely  caseous. 
The  catarrhal  cells  are  now  no  longer  visible,  but  in  their  place  there 
is  an  accumulation  of  dusky  and  cloudy  caseous  dt'hris.  The  alveolar 
walls  have  also  undergone  caseation,  and  have  fused  insensibly  ^vith  the 
alveolar  contents  into  an  amorphous  dusky  and  indiscriniinatt^ly  granular 
mass,  in  whit:h  the  ori^'inal  lung-tissue  can  with  ditlicnUy  be  recognised. 
Presence  of  the  Bacillus. — The  tubercle  bacillus  can  b© 
demonstrated  within  this  caseous  mass  (voL  i.  Fig.  87).  It  usually 
HeA  lowanls  it«(  centre,  and  in  all  proltabillty  is  one  of  the  main  causes 
of  the  infiltrated  group  of  air-vesicles  undergoing  cheesy  dogenerati'm. 
The  limited  bloo<i-8up|)ly  and  general  dryness  of  the  mass  probably 
fjivour  the  occurrence  of  the  degeneration. 

Haemoptysis. — Hsemorrhage  often  shows  itself  in  this  stage, 
not  341  profuse  however  as  in  that  following.  It  is  to  bo  explained 
by  the  interruption  to  the  even  onflow  of  the  blood,  through  the 
capillaries.  This  is  brought  about  by  (he  location  of  so  much  dead 
and  impervious  foreign  material  in  the  lung-substance.  The  pervioiu 
parts  of  the  organ  are  thus  exposed  to  undue  fluxes,  followed  by 
rupture  of  the  overtiixed  vessels. 

Future  Course. — Where  the  [uieumonic  masses  are  not  very 
numerous,  they  may  Itecome  inert  from  caldjiraiion.  It  is  questionable. 
however,  whether  this  moat  desinible  result  ever  follows  when  the 
tubercle  bacilhw  has  thoroughly  established  itself  within  ihera.  It  is 
much  more  common  for  the  disease  to  pass  ultimately  into  the  third 
or  excavativo  stage. 


(3)  SUiffe  of  Excavaiion. 

It  is  seldom  that  an  adult  dies  in  the  second  stage  of  the  disease. 
There  is,  almost  always,  evidence  of  excavation  at  some,  it  may  be  a 
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limited,  |)ortion  of  the  lung.  Chthlreii  frequently  die  in  the  second 
atage,  probably  on  account  of  the  diseuso  running  a  inm-h  more 
rapid  comso  in  them  than  in  adults.  Even  in  the  mature  lung, 
however,  where  the  disease  may  have  advanced  far  into  the  thinl  or 
excjivating  stage,  thoi*e  are  always  portions,  usually  at  the  base,  where 
the  malady  i3  still  in  the  second  or  cuseous  stage.  A  whole  lung 
ninudtaneously  inBIti-ated  with  catarrhal  masses  of  exactly  the  same 
date  is  i*are. 

Anatomical  Details. — It  has  been  pointed  out  that  fibrous 
adhfsifin  uf  tlw  piettnr  is  to  l>e  expected  in  the  second  sUige ;  sometimes 
a  fibrinous  adhesion  at  one  part,  and  a  fibrous  at  another.     In  the 


Fin.  278.— TUI1ICIU:PI.AI1  PKEmOSlA  ;   ULCERATITKaTAOK(xM  DlAMS.) 

(n)  Cavit/  fonncrl  by  tlituoluUun  of  cumtu  i)o<luln ;  (h)  »»mu«  «f1gB ;  (e,  c),  sir-veaioles  filM  «1ih 
oucAtiDg  caturtuil  prodncU  (Ferosialc  tcld  and  RuruiU'  SoL) 


third  stage  of  the  disease,  however,  the  adhesion  of  the  pleune  of  the 
affected  lung  is  complete,  so  tluit  it  is  iisiiuUy  more  or  leas  difiicnlt  to 
separate  the  one  from  the  other,  especially  opposite  a  locality  where 
a  vomica  exists.  The  rhit^'l<oning  which  has  taken  place  in  the 
membrane  is  in  some  cases  very  j^reat.  If  a  portion  of  the  pleura 
should  happen  to  l>e  non-adherent,  numbers  of  gray,  gelatinous,  and 
rounded  nodules  may  l>e  seen  in  it,  which  are  freely  movable  with  the 
ploui-ul  nicmlirune.  When  cut  into,  they  are  found  to  l«>  located  in 
its  deep  rather  than  its  superficial  layer. 

!Situate<l    on    the  rocul  ctntlti  ur  ndjacent  muc^nts  membrane  of  the 
larynx  there  are  usimlly   some  similar  tuWrculai-   nodules.      In    the 
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trachfiU  mucous  membrane  such  tul>ercular  nodules  are  also  occasionally 
seen,  Kat  not  so  frequently  as  on  that  of  the  larynx. 

7Vi/  fiturtms  membrane  of  iht  brtmchi  is  always  very  red  and  congested. 
Tbe  bronchial  luniina  also  contain  u  ([uiintity  of  yellow,  tcimcious, 
mucopurulent  discharge,  partly  of  local  origin,  partly  derivetl  from  the 
Tomic«e  scattered  throughout  the  lung-substance.  It  is  rare  that  the 
epithelium  lining  the  mucous  memhmne  is  normal ;  it  usually  presents 
the  appearances  formerly  described  as  characteristic  of  bronchial 
catarrh,  either  of  an  acute  or  chronic  nature. 

The  Cavities. — The  apex  of  the  lung,  as  is  well  known,  is  the 
situation  in  which  softening  and  destruction  of  the  lung-tissue  ustially 
commences.  The  whole  of  the  upper  lobe  may  be  converted  into  one 
large  cavity,  or  there  may  Ixi  multiple  smaller  canties  scattered 
through  it. 

Their  shape  is  irregular,  sometimes  rounded,  sometimes  cuneiform. 
Their  walls  are  rough  and  nodulato<l»  the  nodulated  projections  being 
portions  of  caseous  lung-tissue  in  process  of  liquefaction.  Fila-ous 
wrds  of  varying  thickjiess  are  seen  ruimiug  across  them,  whose 
points  of  attachment  are  at  the  deep  layer  of  the  plcunii  on  the  one 
hand,  and  the  wall  of  a  large  bronchus  on  the  other.  They  are  the 
interlobular  septa  of  the  organ,  now  much  thickened,  which,  being 
more  resistant  to  the  process  of  destniction  going  on  iU'ound,  have 
been  left  in  an  isolated  condition  when  tbe  infiltrated  lung-tissue 
liecame  disintegrated. 

Tbe  cavities  contain  more  oi-  less  viscid  yellow  fluid,  frequently 
with  curdy  masses — the  remains  of  the  necrotic  liuig-tiftsue — contained 
in  it.  Suspended  within  the  fluid  are  quantities  of  granular  matter 
and  minute  oil-globules.  If,  as  not  uncommonly  happens,  a  large 
bronchus  communicates  vnih  the  cavity,  a  certAin  number  of  catarrhal 
cells  may  also  mix  with  it. 

The  Softening. — Before  the  softening  in  the  caseous  mjiss  t^ikes 
place,  its  structure  l>ecomes  very  dense  in  the  centre  and  the  alveolar 
wails  ceaso  to  lie  recognisable.  A.=!  will  be  notice<l  in  Fig.  t27S,  there 
is  a  cavity  (a)  in  the  oentrC;,  whose  ragged  and  granular  edge  suffici- 
ently indicates  its  phthisical  nature.  The  edge  is  undergoing  gradual 
disintegration,  as  eWnce<l  by  the  semi-detached  reumants  of  the  caseous 
matter.  The  granular  degeneration,  due  to  caseation  (/>),  has  advanced 
for  a  considerable  distance  outwanls  into  the  nodule,  and  has  destroyed 
the  contours  of  most  of  the  air-vesicles.  Farther  out,  where  the  casea- 
tion has  been  less  severe,  the  outlines  of  these  (r)  are  still  visible.  The 
air-sacs  are  compressed  and  stretched  round  the  ca\nty,  and  they  are 
filled  with  the  granular  remains  of  catan-hal  pnulucta 

When  sevenil  small  cavities  are  thus  develope<l,  the  tissue  se^Niiut- 
ing  them  also  disintegrates,  and  then  the  one  opens  into  tbe  other  and 
A  larger  vomica  results.  It  sometimes  happens,  however,  that  a  con- 
nidorable  portion  of  a  catarrhal  huig  caseates  very  rapidly,  and  breaks 
down  almost  like  a  slough. 
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Condition  of  the  Vessels.— As  was  <]emonstrated  by  Fiied- 

lander  aiid  others^  an  oblittirativo 
affection  of  the  branches  of  the 
pulmonary  artcrj',  like  that  accn 
in  syphilis,  ia  of  common  occur- 
rence in  phthisical  lunga»  and  is 
the  means  whereby  undue  haemor- 
rhage from  ulceration  ia  prevented 
(sec  Figs.  279,  280). 

Small  aneurismal  dilata- 
tions of  some  of  the  veftsels  are 
otoa*i"ii:illy  found  in  phthisical 
ria, fTft— PAnruLLv  ow-iijtiuTn»  BiAxcn  or  cjivitios.  They  are  usually  aUtut 
PDUMniAKT  AKomv  nou  oto  TcBKmotJUfcB  the  size  of  a  horse-lie;in,  and  by 
!'"?f*'*!IL'''*^'    ,.v        ...    ,  ..        theirrupture  cause  sudden  death 

(ri)  AilvtmUUMU  ooat ;  (Jb)  owi  of  Urn  rtutic  ,  r         i 

Uttiiue ;  (0  KitrcMd  nmica  tatimo.  from  profuse  hemoptysis. 


Cirrhotic  Com][4uxtiim  of  Tvbrrcuhir  Pntum'mia. 

In  practiailly  all  cases  of  tubercular  pneumonia  the  interstitial 
tissue  of  the  lung  iindergocs  thickening.  In  certAin  instances  of  the 
disease,  however,  the  prepon-  /j^^s 


tlcrancc  of  new  interstitial 
fibrous  tissue  is  so  striking  a 
feaiiu't*  that  the  terms  fibroid 
phthisis  and  chronic  inter- 
stitial pneumonia  are  some- 
times applic<l  to  the  condition. 
Most  of  those  cases  commence 
M  a  localised  deposit  of  tuber- 
cular pnenmonin.  This  pro- 
ceeds to  softenin-r  with  ex- 
cavation into  a  small  vomica. 
From  this  vomica  quantities 
of  debris  along  with  the 
tubercle  bacillus  are  absorbed 
by  the  atljacent  lymphatics. 
The  interstitial  tissue  round 
altout  these  l^nn phat ics  is 
stimulated  and  proliferates 
just  as  in  other  parts  of  the 
body.  The  state  of  the  lymphatics  of  the  lung  under  these  circiim 
stjuicea  is  analogous  to  that  of,  say,  the  lymphatics  of  the  thigh  a 
their  surroundings  with  an  old  intractable  ulcer  of  the  leg. 

The  affectwl  organ  presents  a  shninkcn  apjjeanince,  wHlh,  it  may 
be,  masses  of  comjjensat^irily  emphysematous  air-vesicles  marking  its 
surface.     The  disease  is  often  unilateral,  or,  if  bilateral,  affects  one  side 


Fia.  SSO.— OnunciLATia*  Diujrcii  or  rcuioiiAiT 

Artirt  moH  StvtorWnmcAL  CArmr  ( w  M  Piam&) 

(d)  Thlrkc9i«d  taoica   IdUum;  (A)  Rtultta  oT  tW 

luiii«n ;  (0  ilr-«KB  wlUi  OHeoua  oonlenU  In  »  aUt*  vf 

•artening. 
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(left)  more  than  the  other.  The  pleurse  are  invariably  bound  together 
in  whole  or  in  jmrt  by  old  fibrous  union,  and  the  orgiin  bas^  a  pecu- 
liarly ^Mlgll  U'Alhor-Iike  ronsistence.  The  less  diseased  of  the  two 
organs  is  often  emphysematous. 


Km.  281.— <.)lx>  lAmurrmAi.  TLStncLR  ntoii  PirrsiiiiCAi.  LcTyu(yM)  Dums.) 
(a,  «,  n,  tt)  Funr  tuWrc If>« ;  (h)  thickroeil  ln1«i-«tltlal  tlfUfao  iioltitifc  two  tiib«rclr« ;  {'',  c)  glimt' 
eulU  ;  ((f)  gUot-QvIl  rfiticuliiiii ;  («-)  oentnt  nf  tubercle  CMWting ;  {/)  tubsrcio  which  hmt  lM!>cinno 
Aiaiv«rt»(l  latv  s  iiuuib  of  hjalioe  Obroai  tlunc 

Bronchiectatic  Cavities. — The  cirrhotic  tissue  in  course  of  time 
begins  to  react  upon  the  viinoiis  parts  of  the  organ.  It  contracts 
upon  the  air-vesicles,  and  pulls  certuin  of  the  ln-onchi  open,  so  as 
U>  give  rise  to  &  series  of  sfcondori/  (bronchiectatic)  cavitits.     These 
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bronchiectitic  cavities  are  known  from  the  truly  phthisical  by  their 
smooth  lining  mcmbrano,  the  remains  of  the  l)nfi(>nient  mombmno  of 
the  ui'i^iial  brotK'hiis. 

Ititerstitial  Tubercles. — Groups  of  hard  fibrous  tubercles  are 

met  with  scattered  at  intorvals  throughout  the  lung-aulwtance,  ami 
jMiticuliirly  in  the  niiJst  of  the  filtrniis  tiuckeiiing.  They  are  aecoimted 
fur  by  the  absorption  of  the  tubercle  bacillus  from  the  vomica  by  the 
surroumliug  lymphatics. 


Pin.  s»L— Old  tyncMTrruL  Ttrancut  rnov  Pirtiii*iciL  Lriro  (x«AO  DtAlUt) 
(n,  a,a)OUiitt-c-rlIii ;  (/i)  > mcikiIv  tn  otir  tif  tlii'se ;  (r)])rr1|>h*>nil  1,-mpinlii ;  (ff>ni11nilninuf  tal 
M  luS*  •ndutlirllum-llkv  e<'li»  lytii^  in  irtlt-ulutu  ;  (J)  mumU  lyttiph^tl  celtii;  <y>  (leHphcnl  fli 
lookiiig  perl{>U«t  jf  ^'iJlIlT-<'rlt  t  IVrintriu-  atM  Btiit  PttrntuU'  8«>1.) 

Microscopic  Appearances. — In  Fig.  284  a  drawing  is  given  of 
the  microscopic  appearances  of  a  section  of  such  a  lung.  At  the  upper 
part  of  the  figure  the  superficial  (A)  and  the  deep  layer  ('7)  of  the 
visceral  pleura  are  still  distin^nii^hable  through  the  black  inhaled 
pigment  lying  between  them.  B<.>th  are  much  thickene<l  ;  the  Mirfsce 
of  the  aujwrficial  layer,  moreover,  is  nigged,  owing  to  the  adhesions  it 
had  contnicte<l  with  the  costal  pleura. 

A  very  thick  inlorlobuhir  septum  (/)  is  noticed  coming  ofl'  from 
the  deep  layer  and  running  into  the  lung-sulMtaiice  to  become  attAched 
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to  the  wall  of  a  bronchinctatit;  ca^'ity  ('',  '',  «)-  Tlio  hrorirhial  origin 
of  this  cavity  is  made  evident  by  the  investment  of  columnar  uj)i- 
theliiun  {h)  still  on  its  free  eiitfacc  and  by  the  remains  of  a  bronchial 
airtilago  (c)  in  its  wall.  A  wcll-devuloped  reticuhu*  tulicrcle,  \nth  a 
couple  of  giant^oolls  in  its  substance,  is  also  noticeable  in  the  wall. 

The  muscular  and  inner  coats  (»/  and  f)  of  the  pulmonary  arterioles 
are  much  hyj>ertrophied.  In  some  situations,  so  gient  is  the  encroach- 
ment of  the  latter  upon  the  charuiel  of  the  vessel  that  it  becomes 
im[>erviou9. 


Fin.  S&9.~hfTBMnTtAL  Tcmercix  or  Phtbibical  Luxq  invAaiXATwa  mxxM  ikto 

ALTBOLAE  CA>nTY. 

('*)Tbetuberck:  (A,  b,  if)ftlTeolAr  walls:  (L->al\volar  epttbnliiiiii  hi  urighbouHag  cavity ;  («)  Inhaled 
pUiiJcul  t«nlcl»  (Picrv-cannUic  >utl  FiirninU'  Sot.) 


The  wails  of  the  alveoli  of  the  lung  are  thickened  and  their  ca\'itiu9 
fihninkcn.  Their  eiiitbcHum  undorgoos  a  peculiar  transformation. 
Its  cells,  instead  of  beiu^  Hat  and  outspread,  assume  a  cubical  shape. 
The  transformation  was  first  described  by  Corrni  and  IiUinvier  (No.  255), 
and  is  evidently  like  that  described  by  Friedliinder  (No.  13,  lx\*iiL 
1876,  p.  35i<)  as  occurring  in  the  pneumonia  following  division  of  the 
recurrent  nerves.  The  alveolar  cavities  often  cftntain  a  little  croujK»us 
or  catarrhal  exudation ;  sometimes  they  ore  filled  with  a  colloid  sub- 
8t;ince  (Fig,  285). 

Dilated  Phthisical  Cavities. — It  must  not  l>e  supposed  that 


14S 


THE  LUm 


PAHT  IV 


F>a  SU.— OiMuianc  Poanox  or  PirmmcAi.  Lcxo  wrra  Bboxcuiectmt  (x60  Diamu) 
(««  a,  a)  OmtChl«euU<^  cavity  with  tubercle  lu  its  wall ;  ({<)  btMnieot  ucmbraiu)  and  vpltbttlJuia 
conitac  mta»l  («)  eutiUg*  Wlut:  ab^rU*! ;  (<0  tntueoUr  coat  of  pArU«Jl)r  obllLantvd  artfry  ;  (O 
Inuma  of  Mine;  (/./</) thtckesail  iDt^rlolKilar  Miitam  :  (f,  ir)  deap  layer  of  plnin  with  plj^Mat 
pu-ticlM  In  It ;  (fc,  &,  k)  mperfleial  tajrrr  uf  pleuim,  Ita  ftdbotloiui  tore  atoadar  (PsroBinlc  acM  aad 
famuite'  8ul.) 
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all  the  irregularly  dilated  canties  found  in  swch  lungs  have  been 


Pio.  IS5.— CoixoiD  IxnLTBATKWOr  Aitt.TcaiCLxai!cOLPTirMacTLARLirao(x40Di*jiB.> 

('i)  Alr-veilcle  with  enlloid  \n  Ititerlor  ;  {I)  air-wjiicle  Qllcd  wiUi  rollniti  in  which  *re  ulllt  * 

row  ccIlK :  (c)  lubtircle  creriMiiilc  acltl  vul  F&miiU'  SuL) 

bronchi.     Some  of  them  are  merely  ordinary  phthisical  cavities  which 
have  l>een  pulled  out  as  the  brunchi  have  been- 


Pia.  280.— TirBKRCLE  nr  Houc's  Lean  (xfifl  Diamk.) 

AU  the  <Urk  abading  (a,  a)  tu  t)i«  tut«rcl«  ropmenta  aiasjm  of  bacUlua :  {h,  h)  giant-oolU  fillwl 

with  bacilli  (Zlelil.KceUcn  BtalnX 

Bronchial  Glands. — These  are  always  secondarily  tubercular  in 
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tubercular  pneumonia. 


:9ha.  Sfi*— Ou«T-CBt.ui  nwm  Tvhimicu  »r  Boiui'* 

Lt'KU  riUJ3>  WItll  nuiLtJ  (x4&0  bllMJi.) 

<u)  Urge  gi«Bt-vell  wiUi  \«iMI)(  tii  liiUrlur  ;  (M 


xU.  U6S,  D.  «07.    Wilks:  Tnoi. 


Little  gray  points  ftre  socn  soutterod  through 
their  substance  which,  when 
microscopically  examined, 
prove  to  l»e  tubercles. 


Litcmturtun  CHrrhoaitofLung. — 
Amburg^er:  IVut.  Aroli.  f.  kJiit. 
Mt-'L,  \\\\i\.  1883,  p.  .^OS.  Bm- 
tian:  Thiuk.  I^atli.  Soc.  Loml..  xu. 
lS«7-«8,  p.  41.  Clark:  Trans. 
Cliu,  Soc.,  1868,  i.  n.  174;  aim, 
Krit.  Mid.  Joiim.,  18fl8,'i.  |^  21 S. 
Corrtfi^an :  Dubliu  .loum,  Mmi, 
St;.,  xiii.  183^.  p.  26«.  Faffge: 
Trans,  ruth.  Sw.  Lond.,  xx.  1#«*- 
ii9,  p.  35.  Laveran  (AuAtomo- 
Putholo^eal) :  Bull  et  mi'-m.  Soc. 
liu-d.  d.  lu\p.  de  l*am,  xvi.  ISSO. 
p.  317.  Neet:  N.  Y.  Mwl.  R«r., 
xix.  IHSl,  p.  505.  Scibert  (O.Uk- 
tiv*'  Inve^ti^fttiotii  :  N-  V.  Mwl.  J., 
Path.  Soc.  Loud.,  viii.  lSJfi-57.  p.  39. 
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Tkf  Tvbercle  BaciilM, 

The  edge  of  eomc  cavities  is  literally  covered  with  the  biicillufS  and 
it  U  this  which  is  constantly  being  ex{)Cctorated.  When  stained,  the 
deposits  of  Uicillus  are  seen  to  1>e  enshrouded  in  |x»*tions  of  haU-dis- 
integrated  caseoua  dobris.  The  interstitial  Uibercles  also  show  the 
organism,  but  in  less  ubund:inc«. 

Ill  the  hi'rur  the  Imcillus  is  present  in  grc-at  quantities  in  the  recent 
intei'stitial  tulxjrcles  (Fig.  2HG).  The  bacilli  are  also  absorbed  by  the 
giant^ells  (Fig.  287)  often  in  nuch  numbers  as  to  give  rise  to  the 
appearance  of  a  round  or  oval  ball-like  mass.  Curiously,  in  the  roir, 
and  also  ap[Nircntly  in  the  horse  and  some  other  auimals,  the  chocsy 
nodtdes  contain  lea^t  bacillus  ;  the  reverse  is  the  case  in  Man. 

Various  mould  fungi  have  also  been  found  growing  in  cavities 
(see  Moulds). 


Period  f»f  ExcimUim, 

This  is  an  inifiortant  point.  Louis  (No.  386,  p.  8)  said  that  he 
never  met  with  fully-fonncd  phthisical  cavities  earlier  than  the  end 
of  the  third  or  comuicuccmenl  of  the  foiu'th  month  from  the  onset  of 
the  disease. 


IjAcnncc  (Na  387,  p.  321)  adverted  to  the  cartilage-like  thickening 
BO  often  found  in  the  walls  of  ])hthisical  cavities.     He  regarded  tbid  as 
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a  curative  effort  of  nature.  It  is  possible,  however,  that  some  of  these 
cavities  may  have  been  Hronchiectatic. 

AMien  microscopically  examined,  a  genuine  cavity  under  such  cir- 
cumstances  presents  a  coarsely  fibrous  free  surface  without  an  epithelial 
investment  or  protective  covering  of  any  kind. 

One  of  the  chief  factors  which  prevents  such  a  canity  closing  is 
that  the  pleurie  opposite  to  it  are  indissolnbly  bound  together  and  to 
the  rigid  castal  wall.  Tnileod,  in  many  cases,  the  adhesions,  by  contracts 
ing,  tend  to  pull  the  cavity  more  and  more  out.  It  is  questionable,  even 
if  it  were  free  to  cicatrise,  whether  the  contents  would  permit  of  this 
happening.  The  fibrous  covering  of  the  wall,  however,  seems  to  act 
afi  a  very  fair  protection,  and  may  long  hinder  the  further  encroachment 
of  excavation. 

Absence  of  Fcetid  Odour, 

It  is  a  remarkable  fact  as  relating  to  the  peculiar  fermentation  set 
up  by  the  tubercle  bacDlus,  that,  even  in  parts  where  disintegration  of 
tissue  from  its  ravages  la  rife,  i>utridity  so  far  aa  recognisable  by  odour 
is  absents  A  phthisical  lun^  has  none  of  the  odoiu*  of  a  gangrene  even 
although  the  necrosis  of  tissue  may  be  far  greater  in  the  former  than 
in  the  latter  case. 

The  Sputum, 

The  sputum  characteristic  of  the  excavative  stage  is  usually  yellow 
or  greenish  in  colour,  from  the  fact  that  it  contains  the  bacillus  fluor- 
escons  liquefacien^  together  with  muco-pus.  If  spat  into  a  dry  crachoir 
it  spreads  out  in  a  coin-Kke  mass  and  hence  ia  designated  nummular. 
At  times  it  may  be  mixed  with  more  or  less  bronchial  tsecretion  or  with 
saliva^  In  the  latter  case  it  has  a  frothy  suiface.  The  detection  within 
it  of  the  bacillus  is  proof  positive  of  the  tubercular  nature  of  the  disease. 

Kvwy  one  who  has  had  experience  in  the  exorainAtion  of  phthisical  sputtuu  knowii. 
that  the  amoimt  uf  l>aci]lu8  in  it  varies  from  day  to  day.  Black  (No.  59,  1386,  i. 
p.  017)  allies  that  the  uomher  of  bacilli  in  the  spatom  is  in  relation  to  the  general 
condition  of  the  j^atient,  arid  indejiendent  of  local  cauaea. 

In  order  to  make  jierfectly  certain  of  the  |ire9euc«  or  abaence  of  the  orgiumxn, 
Philip  (No.  19,  xxxli.  1S86,  p.  400)  racommeDds  alloiiving  the  spatum  to  stand  in  an 
incubator  for  twenty-four  hours.  The  heavy  celU  sink  and  carry  the  bacilli  with 
them.  Tliey  ali»o  multiply,  so  that  sometimes  it  is  possible  to  scrape  huge  mames 
entirely  compoaed  of  baaillus  tVom  the  bottom  of  the  vessel  in  which  the  eputum  la 
oont^ed. 


Spread  of  the  Disease  ihronghout  the  Organ. 

When  a  tubercular  pneumonic  mass  begins  to  soften,  the  bacillus 
which  is  liberated  from  the  hard  caseous  basis,  in  which  it  has  up  till 
now  been  retained,  is  liable  to  be  inhaled  into  sound  parts  of  the  lung, 
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and  to  excite  a  secondary  tu1>orculosis  ^^nthin  them.  The  blood-vessels, 
in  the  adult  at  leasts  appear  to  absorb  very  little  of  it ;  or,  if  they  do^ 
for  some  aa  yet  unexplained  reason,  the  l»acillu3  does  not  aroiwo  a 
widespread  tuborculosie  in  iieighbuiiiin,i;  orgjius.  The  contAmination 
is  more  local  than  goueral,  and  is  proiJJigaU'd  through  two  channcla, 
namely,  the  pulmonary  lymphatics  and  the  as  yet  luitaiuted  alr- 
passages.  When  it  gainn  ingress  to  the  former,  an  eruption  of 
lymphatic  tubercles  shows  itself  around  the  centre  of  contagion  ;  when 
it  is  curried  farther  along  the  uii'-jxtHsagos,  it  excites  in  them  a  scM!oudary 
tul>ercuhir  pneumoniit.  The  opposite  lung  may  1>ccome  the  seat  of  a 
secondary  tuberculosis  through  the  instrumentality  of  either  of  these 
paths. 

CondUum  of  other  Organs. 

Although,  as  just  mentioned,  it  is  seldom  that  a  tubercular  pneu- 
monia in  the  adult  tenuinates  in  an  outburst  of  general  tuberciilosis^ 
yet  there  are  certain  organs  which  become  tubercular  with  great  con- 
stancy, and  none  more  so  than  the  larynx  and  intestine.  In  the 
case  of  the  larynx  the  eruption  sometimes  extends  along  the  whole  of 
the  trachea  and  bronchi ;  in  that  of  the  intestine  the  parts  may  be 
tubercular  from  the  stomach  downwards.  The  contamination  of  the 
larynx  comes  about  in  expectorating ;  while  the  intestine  is  infectt»d 
through  the  sputum  which  is  nwallowed.  The  g^enito-urinary 
org^ans  and  various  lymphatic  glands  are  also  often  coexistentJy 
tubercular.     (See  Ratptdite  Ortjan.f.) 

General  wax-like  disease  is  one  of  the  commonest  compl 
tions  of  this  malady.    The  <irgana  affected  present  the  same  appei 
as  when  waxy  from  any  other  cause,  and  the  disease  is  diistribated 
independently  of  any  local  deposit  of  tubercle. 

Hypertrophy  of  the  mamma  in  the  male  has  been  descril 
by  Leudet  (No.  107,  1886,  i.  p.  18)  and  Blomfield  <Na  193,  xixvL 
1886,  p  33G)  OB  an  occasional  complication  of  pulmonary  phthisis. 
It  is  ordinarily  unilateral,  and  is  attended  by  diffuse  swelling,  ]Kvin,  and 
engorgement,  which  after  a  time  subside.  The  disease  ap^xircntly  ia 
not  tu1>>rcular  in  it<iclf,  and  does  not  terminate  in  abscess^ 

Fistula  in  ano  is  mot  with  in  a  certain  proportion  of  cases. 


Disseminated  Tuhercular  Pneunumia, 


The  deposits  in  tubercular  pneumonia  are  sometimeB  small  and  are 
widely  as  well  as  oqualjly  distributed.      A\*hon   examined   with   the 
nakcil  eye,  they  may  resemble  interstitial  tid>ercles  (Fig.  288).     Micro- 
scopically, however,  the  deposit  will  bo  found  to  resolve  itself  into 
intra-alveolar  accumidation  resembling  in  miniature  an  ordinary  tuber^' 
cular  pneumonia. 
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This  form  of  tubercular  pneumonia  is  sometimes  difficult  to  detect 
during  life,  from  the  physical  signs  being  so  indefinite.     The  ample 


-3--.?: 


Fin.  2^.— DuaCSKKATED  TtnCBCt'Uia  rXEI'IIONlA. 

(A)  N*alc)!Nl-«>(>  ft|>peMiui<:f> ;  <B)  ona  of  tlie  ikxIuIm  ningiiined  fiO  nkifiH.    (»,  a)  Air-ToiiclfHi  flUeil 
with  mUttUjU  cells :  (b)  the  oas«ouii  cvntre ;  (r,  v)  alr-vediclei  llUcd  witli  coaefttlUK  (.'unlentn. 

dissemination  of  the  pneumonic  masses  points  to  a  widespread  inhala- 
tion of  the  specific  agent.  Jfanjr  cases,  if  the  person  live  long  enough. 
end  in  ordimiry  excavativc  phthisis. 


(B)  PcLatoxARY  Tubercle  propagated  through  the 
Blood -Vessels. 

In  this  case  there  is  always  a  tubercular  focus  at  some  other  jMirt 
of  the  body  of  older  standing  than  the  disease  of  the  lung.  These 
foci  jissume  the  form  of  caseous  glands,  strumous  abscesses  or  joints, 
tabercular  peritonitiy,  phthisis  of  the  testicle,  ete.,  and  in  the  majority 
of  cases  will  be  foimd  in  a  state  of  softening.  The  bacillus  is  taken 
up  from  them  and  is  spread  ^vide-ca^t  throughout  the  l>ody.  Seeing 
that  the  whole  of  tho  blood  must  pass  through  the  lung,  and  that 
Its  capillaries  are  i:>eculiariy  fitted  for  sifting  out  any  floating  i)articulate 
matter,  this  organ  naturally  becomes  tho  chief  seat  of  the  eruption, 
although  other  paits,  such  as  the  kidney,  spleen,  liver,  and  meniiiges, 
also  sutTer 

Age. — It  is  undoubtedly  more  common  in  children  than  in  adults, 
bat  may  be  met  with  occas^ioniUly  in  persons  up  to  twenty-five  yeai-s. 

Anatomical  Description. — There  is  often  not  a  vestige  of 
recent  pleurisy,  or,  if  present,  it  is  limited  in  extent. 

TV  pleura  is  beset  with  tubercle  nodules  which,  when  incistnl, 
can  be  seen  to  lie  mostly  in  its  deep  layer.  Similar  tubercle  nodules 
are  found  in  imLmonse  abundance  in  the  lungs,  uniformly  distributed 
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throughout  all  the  lobes.  They  have  the  same  characters  as  those  seen 
in  the  pleura.  They  are  round  and  have  a  sharply  defined  border 
abru])tly  marked  off  from  the  surrounding  pulmonary  parenchymik 
Their  colour  is  gray,  and  they  have  a  some^fhat  gelatinous  aspect. 
They  are  about  the  size  of  a  muatard  seed.  All  the  nodules  are,  as 
nearly  as  possible,  of  the  same  size.  They  either  run  in  lines  along 
the  course  of  a  small  branch  of  the  pulmonary  artery,  or  they  are 
aggregated  in  little  clusters.  The  former  is  the  commoner  of  the  ivo 
arrangements.  The  nodules  do  not  unite  to  form  larger  nodules :  for 
even  although  they  may  occasionally  be  seen  in  groups,  yet  the 
individual  members  of  the  group,  after  their  border  is  once  defined. 


Tw.  SMc— MiUARV  TcKaoLT  or  Levn,  paorAOArco  ur  BlooihVi 
(C)  X«k«l<«]re  AppeftmiM ;  (D)  oat  of  Lhv  ao>hilM  niipitaed  10  DUoul     (a)  Glukt>«A:  9) 
Mntr*  of  tatwvto  twcooilag  oupuoa ;  <o)  plgmrni  jmrticlM  oDolatwHl  In  Cie  nodule ;  (*'}  «lortrkU 
partph«f7  :  (#)  vraiiljr  ftlr-retleleB. 

do  not  tend  to  coalesce  so  as  to  constitute  a  single  mass,  nor  do  they 
increase  in  size  beyond  the  dimensions  above  stated. 

Some  of  them  may  perhaps  have  a  slight  cream-yellow  colour,  but  this 
is  not  their  usual  appearance.  A  gray  connective-tissue-like  aspect  is 
more  general.  They  arc  devoid  of  blood-coloration,  and  hence  sUkod  out 
prominently  from  the  highly  vascular  background  on  which  they  lie 

The  intermediate  lung-tissue  is  vesicular,  and  docs  not  readily 
colbpse  when  incised.  It  can  bo  easily  injected.  As  in  acute 
catairhal  pnetimonia,  f»ome  parts  of  it  may  be  slightly  emphyscmatouflL 
It  is  congested,  and  the  blood  has  a  bright  scarlet  colour. 

The  bronchial  glands  are  not  always  enlarged  nor  are  they  neces- 
sarily tubercular. 
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Microscopic  Appearances. — Fig.  290  gives  a  representation  of 
a  low-jx)\ver  (50  diama.)  view  of  one  of  these  tubercle  nodules^  the 
blood-vessela  injected  It  can  he  noticed,  although  the  nodulo  is  not 
more  than  from  two  to  three  Meeks  old,  that  it  is,  even  at  this  early 
date,  quite  distinctly  defined,  and  that  its  borders  are  sharply  marked 
off  from  the  surrounding  air-vesicles.  The  whole  character  of  the 
tumour  is  that  of  an  interstitial  growth  which  is  pushing  the  pulmon- 
ary tissue  aside  and  flattening  the  air-vesicles  adjacent  to  it.  On  one 
side  is  the  "wall  of  a  branch  of  the  pidraonary  artery  (a),  while  smaller 
branches  of  the  same  artery  (d)  are  seen  in  its  neighbourhood. 

The  tubercle,  in  this  stage,  is  in  great  part  cellular,  with  a  delicate 


t40Oi— UiLUKY  Ttbcbcuk  or  Ltnto,  twotothbcb  Wekksold(xSO  Diajis.) 

fa>  portion  of  w«U  of  a  branch  of  tlie  piiliuonary  irtvnr ;  (I)  giintMxlU  wf  ib  adjAcvnt  coDceatrie 
UTKOjirTuent  of  Bbroiu  tiuu« ;  (c)  centre  of  tubercle  begianlng  to  Cftae&te ;  (tf)  cmaU  bnnoh  of 
pulmotury  ut«r>' ;  (r,  r)  capillaries  of  alve'jlar  wbUi  artiAcliiUy  injiwtcd  (tojecteii,  Plcrocarmto« 
«Ad  FkRUUr  8oL) 


fibrous  stroma  running  through  it,  while^  in  the  centre,  caseation  (c)  is 
commencing.  Within  the  nodule  several  giant-cells  of  large  size  (h) 
can  be  recognised.  Arotuid  each  giant-cell  or  group  of  giant-cells  a 
delicate  concentric  arrangement  of  fibrous  tissue  is  apparent,  making 
it  appear  as  if  each  giant-cull  formed  a  nucleus  for  a  eeparate  tubercle 
or  giant-cell  system. 

All  the  large  tubercles  in  such  a  lung  are  devoid  of  vessels.  In 
no  case  does  the  injecting  fluid  penetrate  into  them. 

Cause  of  Death. — The  lung  afiection  does  not  as  a  rule  prove 
fatal  in  itself,  >»ut  death  follows  by  some  vital  part,  such  as  the  men- 
ingeii,  being  implicated  in  a  tubercular  meningitis. 


150 


THE  LUNG 


PART  IV 


Question  of  Phthisical  Excavation.— Docs  this  form  of  tuhei^ 
cnlosia  lend  to  ordinary  phthisical  ulcei-ation  1  The  question  is  diffi- 
cult to  answer,  seeing  that  the  subjects  of  it  seldom  live  long  enough. 


Fn.  sn.— XiUART  TrscncLi  or  Ltnto  m  vntT  Sahlt  Staoi  or  VmvtLonKwr  (x  lOO  Dum.) 
(a)  An  alveolar  nil ;  (%)  blood^oorpaulM  In  eat>Ul*rt««  ot  ane :   (c)  esumnatod 
ocirpoadei ;  (rf)  alwoUir  caplUATin  eoalslning  blood-corpuaclM  oovering  the  ccllatJir  tabncW  ; 
jMttiag  IhNii  the  imll ;  (t)  Urga  endotbellnmllke  oelU,  of  which  tbe  tubercle  In  tbU  itaff*  !• 
eowpOMd ;  (/)  bnucb  of  ptitmonary  artery  Iqjecteil.  the  iaJiKrtioii  trmUnatUitt  abmiiilf  In  Um 
«lT«oUr  bmnchM  (1tO«ctrU,  Plcro-ciinnln«  Rnd  PftmnU'  SoL) 

The  Author's  own  impreasion,  however,  is,  that  it  does  not,  and  thi 
the  whole  tendency  of  the  disease,  if  sufficient  time  elapse,  is  to  develop' 
into  a  tulicrcular  cirrhosis.  The  interstitial  character  of  the  growth 
ia  maint-ained  throughout 


(C)  Pulmonary  Ti^ercle  propagated  by  the  Lybiph-Vi 

This  is  seldom,  if  ever,  a  primary  form  of  tubercular  disease  of  the 
lung.  It  is  usually  a  complication  of  a  pre-existing  tubercular  focus^ 
such  M  a  softening  caseous  pneumonic  mass.  Still,  caAcs  are  seen  now 
and  again  in  which  a  particular  group  of  pulmoimry  lymphatic  vi 
and  perhaps  a  single  bronchial  gland,  are  the  seat  of  it. 

The  virus  is  absorbed  by  surrounding  lymphatics  from  a  tuber- 
culous focus  in  the  lung  itself,  and  finds  its  way  more  or  less  genenilly 
throughout  the  lung-substance.  The  lymphatics  of  the  deep  layer  of 
the  pleura,  as  might  he  expected  from  their  connection  with  those  of 
the  lung  pro]>er,  are  often  tubercular. 

\Vhen  tuberculosis  has  taken  up  its  habitat  in  the  lymphatic  system 
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of  the  lung,  it  seems  to  call  forth  a  widespread  reaction  in  the  sur- 
rounding interstitial  tissue.  A  cirrhosis  of  the  organ  is  accordingly 
very  often  associated  \nth  this  vanoty  of  tuberculosis. 


Eiioiofpj  of  P^dmoruiry  Tuberculosis, 

Age. — Statistics  collected  by  James  (No.  408,  p.  2)  of  the 
mortality  from  pulmonary  phthisis  in  Scotland  show  that  it  rapidly 
increases  after  the  fifteenth  yc^r,  reaches  a  maximum  at  the  twenty- 
fifth,  maintains  this  till  the  thirtieth,  and  gradually  diminishes  from 
this  onwards. 

Relationship  to  Growth. — From  data  he  has  acquired  of  the 
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Flu.  292. — Cojlbt  tiHowisG  Periods  or  Death  fkou  PHTHists,  Oui  Ahe,  Ayi>  Alx  Cxvaa. 

time  of  advent  of  tuberculosis  in  different  organs,  James  (No.  408,  p. 
11)  concludes  "that  tubercular  deposit  tends  to  occur  in  the  various 
tissues  at  periods  when  the  excessive  nutritive  power  required  for 
gro^vth  is  becoming  or  has  become  exhausted,  and  that,  therefore, 
pulmonary  tubercle  is  specially  liable  to  occur  about  the  twenty-tifth 
or  thirtieth  years." 

Relationship  to  Stature. — It   is  pretty  generally  recognised 
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thAt  tall  and  slender  indiWduals  are  predisposed  to  pulmonary  phthisiB 
more  than  those  of  short  stature,  and  this  seems  to  a  certain  extent  to 
be  borne  out  by  actual  statistics.  Philipi  however  (No.  19,  xxxviLi 
1992,  p.  998),  questions  whether,  so  far  as  mere  height  is  ooncemed»| 
such  a  relationship  exists.  He  regards  the  conformation  of  the  ch< 
and  other  factors  existing  in  such  indinduals  as  of  more  importanoa 

Sex. — It  is  extremely  difficult  to  arrive  at  any  general  statement 
of  value  on  this  subject,  so  much  seems  to  depend  upon  the  circiun- 
stances  under  which  the  sexes  are  placed  in  different  localities. 

Season  and  Mortality. — The  highest  mftrUiliUj  from  all  lung 
diseases,  in  IScotland  at  Icjist,  ajipears  to  coincide  with  the  months  of] 
greatest  cold.  Phthisis  is  no  exception  to  this  rule.  The  aceompauyingj 
tracings  (Fig.  292),  constructed  by  James  (No.  408,  p.  88)  from  sta- 
tistics contained  in  the  Rcgistrar-Generars  Reports  (Scotland),  bring  out 
that  the  mortality  begins  to  rise  in  December,  and  sinks  towards  the  end 
of  April  or  beginning  of  May. 

Constitution.— CerUiin  individuals  are  said  to  have  a  phthisical 
habit  of  bcKly.  The  distinctive  features  of  such  may  be  briefly  defined 
as  follows : — General  evidence  of  malinitrition  ;  an  ill -developed. 
muscular  system  ;  a  general  slcnderne^.s  of  build  often  accomf)anied 
by  peculiar  regularity  of  featxires ;  a  delicacy  of  skin,  "with  a  tendency 
to  a  somewhat  hectic  Bush  of  the  cheek ;  a  very  dark  or  very  fivir  com- 
plexion ;  an  exuberant  growth  of  hair,  as  manifested  in  the  eyobrow%| 
long  eyelashes,  and  the  occurrence  of  a  downy  lauugo-like  hair  alor 
the  spine ;  with  an  unusually  great  susceptibility  of  the  pulmoi 
organs  to  vicissitudes  of  the  weather  ami  other  excitants,  as  ennced 
in  liabilit}^  to  bronchitis,  slight  attacks  of  catarrhal  pneumonia,  etc. 

Heredity. — It  is  impossible  to  deny,  even  in  the  light  of  modem 
discoveries   relating   to   the   nature  of   the  tubercle  poison,  that   tb*j 
occurrence  of  pulmonary  tuberculosis  is  largely  associated  with  hei 
tsry  influence. 

Fuller  (No.  410,  p.  349)  gave  the  following  instructive  table,  shoi 
ing  the  existence  or  lum-cxistonce  of  an  hereditary  tendency  in  385 
cases  of  consumption  collected  from  hospital  and  private  practice : — 


P*ther  consamptire 
Mother       do.       .         .        . 
Father  Ati'l  mother  do.  . 
Oraadfather  (p«t«m«l}  do.    . 
Orandmother     do.        do.    . 
Grukdfath^r  (mat«miL])  do,     . 
Orandmoth«r      do.        do.    . 
Uncles  or  annta  (fttt«nuU)  do. 
Unclas  or  aunta  (maternal)  do. 
No  contumptire  taint  in  either  of 
the  aTxive  reUtioiia 
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From  thia  table  it  would  appear  that  tho  hereditary  influence  is 
moat  delotcrious  when  manifested  in  the  father  or  mother,  that  it  is 
next  potent  in  the  uncles  or  aunts,  and  that  it  becomes  attenuated 
when  in  tho  grandparents.  Inileed,  it  is  even  denied  by  some 
observers  (sec  Vallin,  No.  3S8,  p.  303)  that  the  disease  is  ever  trans- 
mitted hereditarily  unless  from  tho  father  or  mother.  Tho  danger 
of  hereditary  transmission  from  them,  however,  is  very  great.  Tho 
number  of  those  hereditarily  predisjwsed  by  i>arental  relationship  on 
both  sides  who  pa&s  through  life  without  any  evidence  of  the  disease 
is  acknowledgo<i  on  all  hands  to  be  small. 

The  conviction,  however,  is  growing  daily  stronger  that  the 
breaking  out  of  the  disease  successively  in  several  children  of  phthisical 
parents  may  bo  explained  not  purely  on  tho  grounds  of  heredity,  but 
on  those  of  infection.  How  far  this,  combined  "wnth  bad  hygienic  sur- 
roundings, may  act  in  swelling  the  statistics  of  its  apparent  heredity  is 
not  as  yet  detinitcly  known,  nor  perhaps  is  due  allowance  made  for  it. 

Menstruation  and  Phthisis. — Profuse  menstruation  is  often 
regarded  as  a  predisposing  cause  of  jmlmonary  tuberctdosis.  The 
children  of  phthisical  parents  are  said  also  to  menstruato  undidy  early 
(Handford,  No.  6,  1886,  i.  p.  153). 

Phthisis  from  Haemoptysis. — Tho  view  that  a  haemoptysis 
may  l>o  the  starting-point  of  a  pulmonary  phthisis  has  long  been  enter- 
tained (phthisis  ab  hromoptoe).  Laennec,  however  (No.  3S7,  p.  345), 
affirmed  that  there  is  no  evidence  to  show  that  hmraoptysis  of  itself  is 
capable  of  exciting  pulmonary  tuberculosis;  and  future  rcscaixh  has 
shawn  this  to  be  the  ca£e.  A  haemorrhage  into  the  lung  is  often  an 
indication  of  a  commencing  tubercular  pneumonia ;  but  there  is  an 
absence  of  data  serniig  to  prove  that  haemorrhage  has  the  slightest 
influence  in  starting  tho  disejisc. 

Transmission  to  Fcetus.— Laennec  (No.  387,  p.  352)  refers  to 
the  transmission  of  pulmonary  tuberculosis  from  the  mother  to  the 
fcetus  fts  an  actual  possibility,  but  certainly  the  experience  of  all  times 
indicates  that  this,  if  it  does  actually  happen,  is  one  of  the  rarest 
occnrronces. 

Pregnancy,  Accouchement,  Lactation,  and  Phthisis. — 
Cidlen  was  of  opinion  that  pregnancy  often  retarded  tho  progi'ess  of 
phthisis  in  women,  and  the  statement  has  been  reiterated  by  others 
since  his  time.  It  would  appear,  however,  that  the  retarding  influence 
exertA  itself  only  during  the  tirat  three  months  of  utero-ge&tation,  and 
tbftt  hereafter  pregnancy  has  in  most  cases  a  baneful  eflect.  Accouche- 
ment and  lactation,  from  the  debilitating  influences  accompanying 
them,  act  injuriously. 

Phthisis  and  Insanity. — Pulmonary  tubercidosis  is  very  common 
in  the  insane.  Nearly  all  pure  cases  of  Trumomania  of  suspkioti  die 
phthisical  Clouston  (No.  593,  p.  457)  recognises  what  he  calls  & 
"  phthisical  insanity,"  in  which  apparently  the  phthisis  acts  at  least  as 
a  predispoaing  cause. 
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Phthisis  and  Cancer. — Rokitansky  used  to  teach  that  phthisis 
and  cancer  are  iriuonipatible  diseases.  From  various  statistics,  however, 
it  would  appeiir  that  this  is  not  the  ease. 

Williimis.  ill  tht*  Midillesex  Hospital  Sui-gical  Rei>oit  for  18S5  (No.  69, 1887,  i.  p. 
977),  coiiclmJes  that  the  family  history  of  iiidividiiala  suffering  from  canwr  i«  highly 
phthi.'iical ',  and  that  cancer  xvaA  found  aft«r  death  comjilic&ted  with  phtliisis  in  'JJ 
cases  out  of  166,  or  in  16"2  per  cent. 

Phthisis  and  Heart  Disease.— Individuals  who  are  priraarily 
the  suhjecL  of  valvidar  disease  of  the  heart  seldom  become  phtliisical. 
The  converse,  however,  docs  not  hold  good ;  valvular  lesions  super- 
vene in  phthisicid  persons^  and  are  sometimes  due  to  tuborciUar  con- 
tAminnlifin  of  the  endocardium. 

Phthisis  and  Pleurisy.     (See  Sect.  631.) 


CimUiffiosity  of  Pulmonary  Tuberculosis. 

This  has  already  been  referred  to  in  a  general  way  when  treating 
of  the  subject  of  tubercle  (vol.  i.  pp.  42^-434).  A  few  words  may  still 
be  added  bearing  u{K)n  this  most  important  subject 

Pulmonary  tuberculosis  has  long  been  considered  both  by  the 
medical  profession  an<l  by  laymen  to  be  contiigious,  and  indeed  this 
belief  has  become  quite  traditionary  in  several  countries,  more  especi- 
ally in  Italy  and  some  districts  of  France.  Laennec  (No.  387,  p.  350), 
although  unable  to  adilnce  adequate  proof  of  the  fact  of  its  contagio- 
sity, thought  that  it  was  rash  to  jiroceod  ujjon  the  assumption  that  it 
was  not  contagious,  and  drew  attention  to  members  of  large  families 
having  been  one  after  the  other  destroyed  by  consumption  where  there 
was  no  hereditary  taint.  He  also  drew  attention  to  the  possibility  of 
the  disciise  being  communicated  through  bedding,  etc.,  although  he 
couhl  not  recall  a  single  instance  where  this  had  been  proved. 

It  has  been  endeavoured,  by  means  of  collective  investigation  of 
statistics  embracing  the  experience  of  practitioners  of  medicine  through- 
out the  United  Kingdom,  to  arrive  at  some  definite  conclusions 
regarding  the  coninninicability  of  phthisis  (No.  407).  Some  of  the 
main  results  are  the  foUowuig  : — 

Of  1(»78  practitioners  of  medicine  who  retiu*nod  answers  to  the 
questions  issued  on  thi.?  subject,  at  least  201  believe  that  they  have 
seen  cases  of  phthisis  which  tiave  originated  fix)m  intercommunication 
among  indinduals;  the  experience  of  about  39  more  made  them 
doiihtfttl -whether  phthisis  may  be  so  communicated;  while  105  have 
offered  facts  and  arguments  which  seem  to  them  to  negative  any  such 
hypothesis. 

As  many  as  192  observers  report  cases  of  supposed  communication 
between  husband  and  -wife,  or  n<r  ivrsd,  and  this  without  any  family 
history  of  phthisis  on  the  part  of  the  recipient 

In  32  returns  reference  was  made  to  cases  of  supposed  communica- 
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tion  between  brothers  and  sisters,  or  between  sisters  and  brothers.  Of 
these  there  was  no  family  picdisposition  in  27;  in  3  there  was  such 
predii5iK)sition ;  and  in  the  rcinaimler  there  Wiis  no  information. 

Very  few  returns  were  maAe  of  cases  of  supposed  communication 
occun'ing  between  unrelated  individuals.  In  almost  all  (aiaes  where 
there  was  positive  evidence,  the  infected  person  had  been  in  close 
contact  with  the  phthisical  indi^idiud  either  in  the  capacity  of  nurse, 
bedfellow,  domestic  serv:mt,  etc.,  for  a  considerable  period. 

The  j>eriod  of  time  at  which  the  infection  began  to  show  itself 
^•aried  from  a  few  weeks  up  to  several  years.  Many  of  the  wises  of 
6Upix>8ed  infection  proved  rapidly  fatal. 

The  usual  medium  of  infection  is  supposed  to  be  the  breath  or 
sputum.  Since  Kansome  (No.  149,  xxxiv.  1882-83,  p.  274)  and 
othera  demonstrated  that  tula^rclc  })acilliwero  present  in  the  breath  of 
phthisical  persons,  this  belief  has  become  more  general. 

CelH  and  Guanteri  (No.  390,  1880,  No.  iii. ;  No.  49,  ii.  1887,  p.  249)  found 
that  mbbits  exjtowd  to  the  inhalation  of  phthisical  sputum  (torn  Uan  became 
tubercular  in  the  projiortion  of  1  to  8. 

Cadeac  and  Malet  (No.  40,  cv.  1887,  p.  1100)  fonnti  that  it  ia  very  dilficult  to 
iufoet  ttninmls  by  inhalation  of  tin-  dust  of  tulwrcular  materials.     Of  forty-six  rabbita 

guinca])igs  subjected  to  its  iufluencG  only  two  became  tubercular. 

de  Thonm  (Nn.  391,  1886  ;  No.  49,  1886,  ii.  p.  124)  says  that  when  sputum  is 
dried  by  exposure  to  iht*  atmosphere,  the  virulence  coiitiuues  for  tlirtt'  to  eig)it  days  ; 
when  in  a  clothed  sterilising  chanil^r,  for  five  to  eleven  days  ;  and  that  the  duration 
of  the  virulenc*  Mema  to  depend  ujwn  tho  lunount  of  cocxUteut  putrefaction. 

It  hAS  ttliHt  been  snggestc^l  (SpLUuiunu  and  Hansholter)  tliat  cont^Lgion  may  he 
spread  frctni  phthisical  expectoration  thruugti  the  a^eiiuy  of  tlie  house-fly.  When 
the  fly  |>crLt!he5  it  dries  aud  6e]>arateG  into  a  flue  dust ;!  the  tubercle  organism  is 
then  lilH*rat«d. 

It  might  be  supposed  that  the  statistics  of  IwqtUah  for  (he  phthisical 
wonid  show  a  high  mortality  among  the  attendants  and  other  officials 
connect^Hl  therewith.  Such,  however,  has  not  proved  to  be  the  caae, 
and  hence  tho  danger  where  proper  hygienic  Burroundingis  are  preserved 
IB  probably  much  less  than  might  be  feared.  Whatever  inlhienco  for 
evil  there  may  bo  in  housing  phthisical  individuals  along  with  those 
who  are  sound,  there  is  this  to  }*g  s;iid,  namely,  that  pulmonary  tuber- 
culosis Is  apparently  not  an  infectious  or  zymotic  disease  in  tho  ordinary 
sense  of  the  term,  but  that,  if  commiuiicated,  it  ia  jdwuys  through  aome 
source  of  COntclg'iuni,  such  as  impure  bedding,  nursing  a  phthisical 
patient,  sleeping  with  a  phthisical  person,  or  the  intermaritid  relation- 
ship.    (See  also  Sects,  328,  320.) 


Indications  for  Eadical  Treaiifunt. 

By  Natural  Attenuation. — The  bacillus  of  tubercle  diflers  from 
that  of  many  other  diseases,  such  as  anthrax,  in  the  f;ict  that  it  may 
he  artificially  cidtivated  for  years  without  losing  much  if  any  of  its 
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virulence,  and  the  animal  organism  ficoms  to  be  its  only  habitat 
Attempts  to  attenuate  the  bacillus  by  means  of  germicidce  have 
signally  failed. 

It  has  been  presumed  of  lat^,  however,  that  it  may  exist  in  the 
body  in  a  state  of  attenuation,  that  the  explanation  of  a  local  tubercu- 
losis is  the  presence  of  a  tubercle  bacillus  of  feeble  jMwcrs.  It  ha« 
even  been  suggested  by  Arloing  (No.  38$,  p.  357)  that  if  scrofula  is 
a  manifestation  of  the  tubercle  poison,  the  comparatively  local  and 
feeble  action  of  the  poison  is  owing  to  its  state  of  dilution. 

Acting  upon  this  sup|K>sition,  attempts  have  been  made  by  Marfanf 
Coniil  and  Balics,  Falk,  Gosseiin,  and  othere  to  determine  whether  the 
bacillus  from  either  of  these  sources  inoculated  upon  an  animal  renders 
it  refmctory  to  the  invasion  of  the  parasite  in  the  more  virulent  form 
met  with  in  pulmonary  tuberculosis.  The  results  differ,  however,  and 
as  yet  it  is  imposj*iblo  to  arrive  at  any  positive  conclusion. 

By  Antagonistic  Organisms. — An  attempt  was  recently  luade 
by  several  physicians  to  treat  phthisis  on  the  theory  that  the  excess- 
ive growth  of  another  organism  in  the  lung  proves  antagonistio  to 
the  tubercle  bacillus.  The  effort  originated  with  Cantani  (No.  389, 
1885).  He  employed  what  he  called  bacterium  termo  from  a  putref>'iiig 
liquid.  The  organism  was  inhaled  by  the  patient  in  the  form  of  a  fine 
spray.  He  alleged  that  he  had  effected  a  wonderful  cure  in  the  person 
of  a  woman  hereditarily  tubercular  and  already  the  subject  of  cavernous 
dissolution  of  the  left  lung.  Subsequent  efforts,  at  other  hands,  on 
the  same  lines  have  proved  for  the  greut  part  signal  failures,  nay, 
have  had,  in  many  instances,  a  deleterious  influence,  owing  to  the 
nausea,  gastric  derangement^  etc,  induced  by  the  disgusting  nature  of 
the  medium  employed. 

FUtporitoh  (No.  6,  1SS6,  ii.  p.  641)  found  that  the  haoterium  termo  tTMtmft&t  in 
his  buidfl  was  luuucocssful.  Thrw  patienU  died  uuder  it ;  SDd  in  otben  it  had  to 
be  given  up  ;  the  sputitm  l>ecAme  putnd. 

Primroae  Wells  (No.  6, 1S86,  U.  p.  1211]  sppMred  to  hsve  b«en  more  suooewftil  la 
two  CUBS.  In  other  two  the  trfatoicnt  seemed  to  aggrmT&te  the  diseaae,  snd  death 
fthortly  nflerwardn. 


By  Inhalation  of  Soot. — Acting  on  the  long- recognised  fart 
that  coal -miners  with  coal  and  soot  impurities  in  the  lungs  seldom  die 
from  pulmonary  tuberculosis,  it  has  been  essayed  to  treat  the  disease 
by  the  inhalation  of  soot.  The  treatment  would,  however,  have  to  be 
subjected  to  further  trial  before  much  could  be  said  about  it. 

"With  a  view  to  discovering  how  far  inhaled  substances  penetrate 
a  morbid  lung,  Korn  (No.  104,  xxii.  1887,  p.  26)  made  carbon  inhala- 
tion experiments  on  animals,  in  which  he  had  excited  various  diseased 
conditions  by  the  injection  of  tui'pentine,  tubercular  sputum,  etc.  He 
found  that  the  dust  particles  penetrated  only  into  the  sound  parte  of 
the  lu[l^^ 

By  Germicides. — Numerous   endeavours   have   been   made 
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destroy  the  organism  by  the  direct  or  indirect  application  of  germicides. 
Inhalation  of  iodine,  carbnliu  acid,  etc,,  has  been  extensively  employed 
"without  any  great  beneficial  result. 

From  the  direct  mjinner  in  which  the  blood  from  the  hfemorrhoidal 
vessels  reaches  the  lung,  Bergeon  {see  description  by  Cornil,  No.  153, 
1886,  p.  42  ;  No.  49,  1886,  ii.  p.  125)  conceived  the  idea  of  employ- 
ing ffrnnicidal  fjiis  cli/sUrs  in  the  treatment  of  the  disease.  Four  to 
five  litres  of  carbonic  acid  which  has  jxissed  through  a  sulphuroiw 
mineral  water  are  injected  pn  rfctnm  twice  daily.  The  gas  is  rapidly 
iibborbed  and  shed  through  the  lung.  The  rectum  must  not  be  too 
much  distended,  and  the  injection  should  be  made  l>efore  food  or 
about  three  hours  afterwaj-da.  The  fever  was  said  to  disappeai*  and 
the  body  weight  to  increase.  The  expectoration  also  is  said  to  decrease 
but  still  contains  bacilli. 

The  treatment  has  not  been  of  much  efBcacy  in  other  hands. 

Attempts  have  also  been  made  to  render  the  lung  proof  against 
the  growth  of  the  bacillus  by  injecUng  carbolic  acid,  sukutaiuonshj^  but 
without  much  benefit 

Of  all  the  germicidal  remedial  agents^  however,  which  have  gained 
a  notoriety  for  the  radical  treatment  of  tuberculosis,  Koch's  tuber- 
culin stands  as  yet  pre-eminent.  The  glycerine  extract  of  the  pro- 
ducts of  an  artificial  culture  of  tho  tubercle  bacillus,  when  injected 
subcutaneously,  induce  a  remarkable  reaction,  both  local  and  general,  in 
tubercular  individuals.  Fui'ther  than  this,  however,  there  is  not  much 
to  be  said  in  favour  of  the  remedy.  Little  permanent  benefit  has  been 
experienced  from  its  use.  Indeed,  in  some  casos  of  localised  tuber- 
culosis it  has  proved  absolutely  harmful,  presumably  by  liberating  the 
bacillus  from  the  basis  on  which  it  is  grooving  and  allowing  of  its  wide- 
spread dissemination. 

By  Intra-tracheal  Injection. — It  has  been  known  for  some  time, 
chiefly  through  the  cx|x;rimentfi  of  AVasbutsky  (No.  431),  Peipcr  (No. 
91,  nii.),  and  Schnvidd  (No.  140,  xxxix.),  that  liquids  can  be  injected 
in  large  quantity  into  the  lungs  of  animals,  by  puncturing  the  trachea, 
without  giving  rise  to  any  serious  disturbance. 

The  practice  of  injecting  a  diffusible  vermifuge  is  largely  employed 
in  the  treatment  of  sheop  affected  with  parasitical  bronchial  disease 
(strougylus  Blaria).^ 

Th«  operstioa  is  pcrfonncd  with  a  strong  siilxrutaneouB  Byringe,  and  from  1-2  dr», 
arc  injected  at  oiic«,  the  proctHhire  being  repeated  on  three  successive  occasions,  with 
■a  interril  of  two  days  intervening.  The  animals  neither  cough  nor  experience  any 
ill  elTect  from  the  injection.    The  destruction  of  the  parasite  is  alleged  to  be  complete. 

Such  liquids  when  bo  introduced  instantaneously  diffuse  themselves 
all  over  the  lung,  and  if  of  a  soluble  nature  are  rapidly  absorbed  into 

'  Ur.  Williams  Jan.,  of  Edinburgh,  has  kindly  given  the  anthor  the  following 
receipt  for  the  reiue<ly,  namely— 2  pnrts  chloroform,  2  parts  carbolic  add,  2  parts 
Undanom,  2  portj  turpentine^  and  100  jiarts  olive  oil. 
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the  lympliatic  system  of  the  orgun.  Peiper  found  that  from  20-25  c.c. 
distiUed  water  could  he  injected  into  the  lung  of  a  middle-sized  rabbit ; 
and  in  a  middle-sized  dog  250  c.c.  could  bo  injected  in  portions  of 
30-oO  c.c.  each  time,  during  an  hour,  without  any  harmful  result. 

These  facta  are  very  suggestive  of  a  lino  of  treatment  of  pulmonaryJ 
disease   that  might  be  applied  to  the  human  subject.     Philip  (Nobi 
594,  p.  43)  has  employed  intra-laryngcal  injection  of  euadyptiis  oil 
and  other  remedies  in  a  large  number  of  cases  of  phthisis  uith,  he 
aaserts,  marked  benefit  to  the  patient     In  coses  of  bronchioctAsy  and 
incipient  tubercular  pneumonia  it  might  be  specially  serviceabla 


Bmih  in  Pulmonary  Tnbercuiosis. 

No  doubt  this  is  to  be  attributed  in  many  instances  to  intercurrent 
causes,  such  as  profuse  diarrbcwi,  meningitis,  peritonitis,  wax-like  discaso^i 
etc.  It  is  ]K>8sible,  however,  that,  jubt  as  in  conditions  of  putrefactiv 
contimination  of  a  wound,  death  may  sometimes  bo  caused  by  the 
absoriftioa  of  tuberculin  or  other  poison  secreted  by  the  Bj>ecific 
bacilhts.  Philip  (No.  6,  1888,  L  p.  180)  has  developed  this  side  of  the 
question  in  a  series  of  well-organise<l  ex|»erimentfl.  He  was  able  to 
itiolutc  an  alcoholic  extract  from  sputiun  which,  when  injected  into  the 
system  of  frogs  and  mammals,  induced  peculiar  and  characteristic  toxioi 
effects.  These  chiefly  consisted  in  great  cardiac  depression,  due  probS" 
ably  to  an  influence  exerted  through  the  cardio-inhibitory  mechanism. 
The  toxic  action  of  the  product,  moreover,  }a  antagonised  by  atropine. 

IMtratwre on  Pulaumary  TuUreuiosis. — Biedertand  Sigcl:  Arch.  f.  path.  Ada!., 
xcriil  18$1,  p.  PI.     Bigrg^a  (Infection  and  Hercditv):  Tr.  N.  Y.  Mod.  Asu.,  lasr. 
iii.   {1.   'J73.       Black    (Anite    KhfimmtiNiu    and    P.):    biiicet,   1883.  ii.   ]k   494 
Blomfield  inyiM'rtrt>|>liy  of  Male  Mammary  Glaml  in) :  Practitinurr,  sxxvi.  \S^t\,  r* 
3:V{.     Bonome  (Pulmouuiy  L€>|>ni) :  Arch.  f.  ^nth.  Auat.,  cxi.  1888,  u  114,     Butcl  : 
rA[hnlu>ca'>  t'<ini]iAriV.      T^  tulH.'ruuIuiie  d.  auinuiiix   ct   la   phthuie  ItumAin'*,    l^■^^. 
Cantoni  (ADtaf^>iu»m  of  Boot.   Termo) :  tiinr.  iuternaz.  <ie,  ncicDcv  nic*!.,   Ivj 
Caoaatioa:  Scicucf  N.  Y.,  viL  1S86.  p.  86.     Cronyn  Ulerwlity):  Tr.  N.  V.  Mwl;' 
Aaa.,  iii.  I&d7,  p.  270.     DettmcUcr  and  Meissen  (fJAcillua  iu  Chronic  P.}:   IkrL 
kliTL  Wochnschr.,  xx.  18S3,  i-i'.  97,  117.     Didama  (Htrtility) :  Tr.  N.  Y.  Med.  A»., 
iii.  18S7,  pp.  56,  2.57.      Discussion  ou  Path. :  iiUt^g.  Med.  J.,  xv.  1881.  |l   241 
Discttsaion  at  R.  Mt«d.-Cbir.  Sw.  LomL :   Brit.  Mf^l.  Juuni.,  1885,  i.  pp.  129.  H\ 
179 ;  aiso,  Ibid.,  p.  185.     I>r7sdale  (Drit'd  Sputum  Tlir*iry  of  Infection) :  Mtd.  lYeai 
and  Circ..  xliv.  1887,  p.  23?.     Eisner  fEtiologj) ;  Tr.  K.  Y.  Med.  A*?..  1887.  iii 

6280.     Evans  (Urjpmisma  in  Cavities;  :   Arch.  f.  iwth.  Anat..  exv.  IS^-il.  i.    isV 
wart  fPulm.  Cavities):  Brit.  Med.  J..  1882,  i.  p.  UiiiK     Falk  (InocuU:. 
klin.  WrfcliiwohT.,  xx.  1883,  p.  772.     FilipOTitcb :  Brit.  Med.  J  cum.,  i 
641.     Flint  (Prevention) :  Tr.  N.  Y.  Med.  Aaa.,  1887.  iii.j..  2J*2.     Fowler  iL.  K.) 
(Ixibar  Arrun){cuicul) :  I'ractitiuuer,  xxxix.  1887,  p.  265.    (jilbcrt :  l>f  la  tulwrruluaa 

SHilutonairv  chrouiqtie  c)iez  le  vieillarrl,  1885.  Gossclin:  Sur  ralt>'niuliou  du  virus 
Iv  la  tiitx'rculow,  1887.  Green  (Lcctnre.^):  Lancet,  1S82,  i.  p.  1005;  ii..]*.  1022. 
Handford  f  M.-natnmtion  in)  :  Brit.  Med.  J.,  1887.  i.  y.  153.  Heftier  ;  Ktnd.-  — •• 
Irs  rt-tation.t  d.  I.  jilithi^iv  piilnionaire  iivi>o  lr.s  uiaLudu-a  du  cnior,  1887.  Hcrarc!. 
Comil,  and  v.  Hanot:  La  Phtbiaiv,  1888.  Hueppe  (TuWrclv  n»:iUi  and  (  •  - 
Airh.  f.  path.  Anat.,  cxv.  1880,  p.  108.  James  iSiithtion  aud  (Growth  in):  Kdt 
lied.  J.,  xxxi.  1885-80.  p.  297 :  Pulmonary  Phthisis  1888.  Kaatzer :  Db4  Sputum, 
18^7.  Kaliscber  (Origin  in  Pneumonia^  Ztwhr.  f.  klin.  Med.,  riii.  1884.  p.  51)2. 
Kidd  (DtJitribution  of  Bacilli):  Med.  Chir.  Trans.,  Ixviii.  1885,  p.  87.     LanfiTer- 
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bans  (Etiolof^) :  Aroh.  f.  path.  Anat.,  xcvii.  1884,  |k.  289.  Lee  (Infectinn)  -. 
Ijtncet,  1S80,  ii.  p.  7$*3.  Leudet  'Hyi'ortroiiliy  of  MamiitA  iu) :  Ai-ch.  ^i-u.  (!••  \\\vt\., 
L  ISStf.  p.  IS.  Mackenzie  (G.  H.)"{Infection):  Lftncot,  1S80,  ii.  p.  870.  Marfan 
(ImmuQity  from):  An.li.  g^ii.  de  mtd  ,  lySG.  Milroy  (Climatology):  lU>i.  Hw. 
N.  Y.,  xxxii  1887,  p.  fi63.  Mioton  (An.unsmfl  iu  Tultereiilar  Cavities):  N.  Orl. 
M.  aud  8.  J.,  viii.  18S0-81,  ]i.  71'.^.  Naegeli  (A(  tiou  of  Fuugi  iu  Cviitirnttug  Giant- 
CelU):  Arch.  f.  expt*r.  Path.  u.  Plmnimkol.,  xix.  1885,  p.  101.  OUiTier  (Con- 
tagiosity in  Children):  Union  niM.,  xxxix.  1885.  p.  805.  Orth  (ReUtioiiahip 
between  Miliary  TiilKjrciilosis  and  Phthisis):  Berl.  klin.  Wochrischr.,  xvui.  18^1,  p, 
613  ;  Aetiologiscbcs  u.  Anatomiaches  lib.  Lnnf^iiiHchwindsucht,  1887.  Philip ; 
pulmonary  Tubertiuhwia,  1891.  Poels  and  Nolen  (Cootagium  of):  Foi-tschr.  d. 
Med.,  iv.  1886,  T).  217.  Pollock  (U'ctures) :  Med.  Times  and  Gaz.,  188:1,  i.  p.  261. 
Ransome  (Bacilli  in  Brt-ath):  Prw.  Roy.  Soc,  xxxiv.  1882-83,  p.  274,  Salama 
(Antagiiuisrn  of  Bact  Ti>nno)  ;  (rior.  intern,  de.  wienoti  med,,  188.1.  Saundby 
(Recent  Researches) :  Practitioner,  xxix.  1882,  jt.  178.  Sic:  Baeillarv  Phthisis 
(Eng.  Trans.),  Ib85.  Sbeild  (Report  on  Comrauuioability) :  Med.  'times  and 
Gaa.,  1883,  i.  p.  167.  Sormani  (Antagonism  of  Bact  Termo) :  Annali  Univen*. 
di  Med.,  April  18S6.  Thorowgood  (Comiuunirabilily) :  Brit.  Med.  ,1.,  1SS5,  i.  p. 
8S9.  Troup:  Sputunif  etc.,  3S8H.  Trudeau  (Exp.  K<«earch  on  I»foctiou»i)p*»of 
Non-Bacaiary  P.):  Am.  xf,  Med.  Sc.,  xc,  ISSS,  p.  361.  Vallin :  Ln  eoutapion  de  la 
tnberculose  et -w  prophylaxie.  Report  of  Commission  connK)w»d  of  MM.  VUleiuin, 
Millard,  Vallin,  Grancher,  Dcbove,  and  Conatantin  Panf.  18S6.  Webb  iCon- 
tagiosity):  UaryUnd  Med.  J.,  rii.  1884-85,  p.  491;  xiiL  1885,  x*-  1-  Wells 
(Treatment  with  Bacterium  Termo  Spray):  Brit.  Med.  J.,  1836,  ii.  j>.  Ijll. 
Wendt  (Modem  PatholoKy  oO  :  N.  Y.  Med.  R'o.,  xxvi.  1884.  p.  tf7P.  Williams 
(ContaKi'^il  :  BriL  Med.  .1.,  1SS2.  ii.  p.  61. S  ;  (Cancer  and  PhtliUiH  CoiTt'latcd)  : 
Lanc«t.  1887,  L  p.  07.  Williams  (C.  J.  B.)  and  Charles  T.  Williams :  Pulmouuiy 
Con.'ounption,  Ltiology,  Pathology,  and  Treatment,  1887.  Yco :  The  Conta^nu:*- 
ness  of  Pulmonary  Consuimition,  etc.,  1882  ;  (Treatment  by  Rect.iI  Injuclious  ol  Gaa) 
Lancet,  1887,  i.  p.  761  ;  (Etiology)  Brit.  Med.  J.,  1385,  i.  p.  772. 

Preparation, — Harden  in  "  A "  and  cut  in  freezing  microtome. 
Stain  ;in  perosmic  acid  or  in  logwood  and  eosiiL  A  beautiful  demon- 
stration of  the  idcerativo  stage  of  tul>ercular  pneumonia  may  be 
obtained  by  deeply  overstuining  in  Zichl-Neelsen's  solutimi,  wii-sliijig 
out  with  picric  spirit,  clarifying,  and  mounting  in  dammar  lac.  Picro- 
carmino  may  also  l>e  used  instead  of  the  picric  spirit.  To  stain  the 
tubercle  bacilluB  employ  methods  recommended  in  Sect  84. 


PuLMIJNARY   H^MORRHAliE. 

660.  This  subject  has  been  treated  of  incidentally  under  Hiemarihagic 
Infarction,  Bro\ni  Induration,  Tuberculosis,  etc.  Other  causes  of  it  are 
aneurism  biu^ting  into  the  trachea  or  bronchi,  acute  inflammations, 
constitutional  diseases,  such  as  purpura  and  scurvy,  diphtheria  of 
the  fauces,  etc 

When  the  blood  is  inspired,  it  tends  to  be  aspirated  towards  the 
periphery  of  the  lung  and  injects  indiridual  lobules.  The  blood  is 
ftbeorbed  often  with  astonishing  rapidity.  Nothnagel  (No.  13,  Ixxi. 
1877,  p.  414)  and  Fleiner  (No.  13,  c.\ii.  1888,  p.  97)  found  that  blood 
cor^mscles  could  be  detected  within  the  lymphatic  radicles  of  the  lung 
in  rabbits  in  from  two  to  three  minutes  after  being  inhaled.  Liquids 
of  all  kinds  are  rapidly  absorbed  from  the  air-vesicles,  and  the  liquid 
part  of  the  blood  forma  no  exception  to  this  rule. 

It  is  questionable  whether  u  simple  localised  hsemorrhago  into  the 
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lung  ever  calls  forth  the  formation  of  a  cicatrix ;  and  the  starting  of 
a  phthisis  from  such  an  occurrence  is  in  the  highest  degree  problem- 
atical    (See  Pulmonary  Tuberculosis,) 

LUertUure  on  Pulvumary  Hcemorrhage, — Dronault:  Des  hcmoiThagies  nenro- 

S.thiquea  des  Toies  respiratnires,  1886.  Onguet :  De  rapoplexie  pulmon&ire,  1872. 
erbardt:  Samml.  klm.  Vortriige,  Ko.  91,  1876  (Inn.  Med.,  No.  81,  p.  721) ;  alto, 
Tran$l.  in  Clin.  Lect.  ...  by  German  authors,  1877,  p.  261.  Hertz :  CrcL  Pracc 
Med.  (t.  Ziemssen),  Eng.  Trans.,  r.  1875,  p.  289.  Lewin  (.fitiology) :  Berl.  klin. 
Wochnschr.,  xlx.  1882,  p.  778.  Mendelsohn:  Med.  Bee.  K.  York,  xxi.  1882,  p. 
303.  Nothnaeel  (Absorittion  of  Blood  from  Bronchi) :  Arch.  f.  path.  Anat.,  Ixxi. 
1877,  jk  414.  Penzoldt:  Ueb.  d.  haemorrhagischeu  Infarct  d.  Lunge,  1872.  Peri 
and  Ltpmann  (£xjierimental) :  Arch.  f.  jtath.  Anat,  IL  1870,  p.  552.  Pourcelot: 
Recherches  experimentales  sur  lo  mode  de  formation  de  rh^morrnaffie  dans  Tinfarctiu 
embolique  du  poumon,  1884.  Hiompsoo :  Pulmonary  Hiemorraage,  1879.  Yeo 
(Pathogeny) :  Dublin  Joum.  Med.  Sc,  lix.  1875,  p.  183. 
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THE  LUKG— <C«irinu«0 
Emphysema  (t/x-^wrow,  /  \nflaU). 


661.  Definition. — Laennec  (Xo.  387,  y.  161)  applied  the  term  to 
two  varieties  uf  disleusion  of  the  lung  tissue  with  air — the  one  ich^rt 
the  nir  }ms  esaipfd  into  Ute  interloMar  tmu/  and  injlaitd  it^  the  other 
xtsiadar  or  pulmonary  dUUnsion,  proj)€rly  so  called. 

The  former  is  a  rare  affection,  iind  is  due  either  to  traiirnatic 
causes,  such  as  the  pricking  of  the  piduionary  tisRue  by  a  Bpictile  of 
broken  rib,  or  to  absolute  rupture  of  au  air-vesicle  or  set  of  vesicles 
and  escape  of  the  air  into  the  interstitial  tiesue.  The  latter,  on  the 
coatrary,  is  perhaps  the  commonest  of  all  structural  alterations  of  the 
lung. 

(1)  Interstitial  Emphysema. 

Course  followed  by  the  Air. — As  shown  by  Chainpneys  (Xo. 
419),  when  air  is  forced  out  of  the  air-vesiclos  into  the  interstitial 
tissue,  it  first  makes  its  way  beneath  the  pulmonary  pleura  and 
easily  strips  it  from  its  underlying  attachments.  It  then  passes  along 
the  root  of  the  long  to  the  mediastinum,  and  guided  by  the  cervical 
^iscia,  reaches  the  subcutaneous  areolar  tissue  of  the  nock,  and  thence 
may  spreatl  over  the  whole  br)dy.  AMien  the  pleura  becomes  under- 
mined ynih  the  air,  a  natural  injection  of  the  pleuiul  lymphatics  may 
be  seen.  They  form  an  arborescent  plexus,  from  which  the  air  is  with 
•ome  difficulty  dislodged. 

Causes. — When  the  air-vesiclea  become  over-distended  from 
ordinary  vesicular  emphysema,  their  walls  sufibr  attenujition  and 
give  way  ;  the  air  then  esaipes  into  the  interstices  of  the  organ. 

If  the  organ  be  wounded,  as  by  a  spicule  of  broken  rib,  a  similar 
means  of  exit  is  afforded.  The  air  nnder  such  circumstances  escapee 
more  re^idily  into  the  interstitial  tissue  of  the  lung  than  into  the  pleural 
sac     It  has  been  alleged  that  the  spicide  of  rib  plugs  the  opening  in 
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the   lung,   or   that   the   &ir  ia  effused   into  the  sue  but  is  nipidljr 
absorbed. 


Kki    2M  — VmiKLJLlI  l£MrMTNIJtA(X!tOO  DiAilB.) 

(u,  a)  tNatesilail  ftlvaotl ;  <&)  UUUikIM  Infuftdiliulutn  ;  <r)sfiiylo|<]  ttmly;  (</)  u^M  «ls4UMl«k 

(tlijncted,  nunMxnulu*  uid  FkrrmuU'  AoL) 


(2)  Vesicular  Emphtskma. 

(A)  Frnm  Forced  Erpiraton/  EfforU, 

For  long  it  wils  believed  that  vesicular  emphysema  was  alvmira 
result  of  irupiraUyry  inHuonco.    Jenncr  (Na  185,  1857,  L  p.  97)  iii  this 
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country,  and  Fuchs  (No.  412)  and  Mendelsaohn  (No.  411)  abroad, 
initiated  the  theory  that  a  much  commoner  cause  is  forced  expiratory 
eflbrt. 

Jeitner  held  that  the  comtnonest  cause  of  vehicular  distension  was  foruoU  expira* 
tory  ofTort,  more  |uirticularly  wlipn  tlm  glottU  in  closed.  T)ic  tciksion  of  the  air 
irithin  the  lung  i*  thtreby  increaswi,  ami  tlie  jMirts  of  the  organ  Ifust  well  supimrted 
K\-ouie  diutendLHl.  Hu  found  that  in  uiu(jhytwiuatous  boi-wji  the  saiuo  {>arts  of  the 
lung  are  bluvm  out  as  in  Man. 

Mendelssohn  suppoaed  that  the  pressnro  of  tho  diaphragm  in  forcod  expiration 
prerenttf  the  air  from  escaping  from  the  upper  lubu  and  thus  raises  its  tausion. 

Tho  accuracy  of  the  expiratory  theory  is  generally  admitted  at  the 
present  day,  and  there  are  many  facta  to  support  it,  of  which  the 
following  may  bo  cited  : — 

(u)  AN'hcro  an  individual  has  been  afllictcd  with  a  chronic  cough, 
Buch  as  that  ;iccomj>:inyiug  old-standing  bronchitis,  the  lung  ia  almost 
always  the  subject  of  vesicular  emphysema. 

{b)  The  negative  inspiratory  pressure  of  the  air  never  could  induce 
distension  so  long  up  tho  capacity  of  the  lung  remains  undiminished. 

(<•)  The  air-vesicles  can  be  esisily  rendered  emphysematous  in  the 
iCadavor  by  subjecting  them  to  an  air-pressure  slightly  above  that  of 
natural  cx]>iratioiL 

((/)  Glass-blowers  and  players  on  wiiul  instruments  frequently 
become  emphysematous. 

(i)  The  lungs  of  overworked  horses  readily  yield  to  increased 
expinitory  strain. 

Mechanism. — The  forced  expiratory  effort  most  fertile  in  elicit- 
ing an  emphysema  is  coui/hin^f.  In  coughing  the  chent  is  tilled  with 
air,  the  u])per  or  false  glottis  is  clo!>e<l,  and  the  muscles  of  forced 
expirutiun  are  brought  to  l>ear  on  the  chest  contents ;  the  false  vocal 
cords  arc  then  relaxeil  and  the  air  is  suddenly  ox  [idled. 

At  first  it  is  not  very  clear  how  compression  induces  over-distension. 
As  Oainlner  (No.  415,  xii.  and  xiii.  Itiol)  remarked,  a  bladder  filled 
with  air  and  compressed  etiually  on  all  sides  would  never  l*ecome  dis- 
tended, but,  on  the  conti-ary,  would  diminish  in  hidk.  Tho  lung, 
however,  is  not  equally  well  supported  on  all  sides,  and,  as  pointed 
out  by  Jenner,  it  ia  in  the  parts  where  the  counLcrpoise  is  least  that  the 
distension  is  greatest.  Thus,  at  the  root  of  tho  neck  and  betweert  the 
ribs,  the  support  is  of  a  stretchablo  character,  and  hero  accordingly  the 
cmphyRema  becomes  oWdent.  The  contents  of  the  heart  and  large 
blood-vessels  vary  in  quantity,  and  during  expiration  the  blood  is 
driven  out  of  the  chest  Space  is  thus  afforded  in  the  anterior 
mediastinum  for  the  expansion  of  the  lung,  and  into  this  the  lung  is 
ftlso  driven.  The  suppoit  of  the  stomach  is  less  solid  and  varies  more 
tlmn  that  afforded  by  the  liver,  and  hence,  as  referred  to  by  Louis,  in 
cases  of  greiit  distension  of  the  lungs,  the  lower  part  of  the  left  is 
twice  aa  often  emphysematous  as  that  of  the  right. 
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Appearances. — The  chest  is  more  or  less  barrel-shaped,  and 
during  life  the  lung  can  be  seen  to  bulge  upwards  into  the  neck  and 
into  the  intercostal  spaces.  It  is  questionable,  however,  whether  tbo 
absolute  capacity  of  the  chest  is  increased-  Gairdncr  (No.  148,  1853. 
p.  470)  denie^l  that  it  is,  and  even  alleged  that  it  is  smaller  than 
usual.  The  arching  in  front  and  increase  of  the  antcro- posterior 
diameter  ia  more  than  counteracted  by  diminution  in  all  lateral 
diameters,  and  particularly  of  the  base.  This  opinion,  however,  is 
not  universally  accepted. 

A  r»dy  means  of  roejiinring  the  circiunfercnce  of  the  chect  U  by  the  nw  of 
graduated  tapes  joined  togvthvr  by  their  ends.  Tlie  ]K>iut  of  junction  in  fixed  over 
the  sjiinons  procen  of  a  vertebra  at  the  porticnlar  level  desired.  Ttic  value  of  siich 
a  tneana  of  mentiiiration  ii  chiefly  relative  aa  re|;ard«  tho  two  sides,  seeing  iIva!  the 
cinmzuTerenve  of  tho  chest  varies  so  roaterially  in  (liflerent  subjects.  WaUhe  (Sq. 
281,  p.  33)  gives  it  as  ranging  between  twenty-seven  and  torty-fnur.  and  aa  a  fair 
average  about  thirty-three  inches  In  tho  male  adult  opposite  the  sixth  cartHage. 

The  cyrtometer,  aa  devised  by  WoiLlex,  is  employed  for  the  purpofw  of  retaining 
a  graphic  reoord  of  tlte  actual  shape  of  the  two  sides  of  the  cbeet.  It  coiuuta  ehliar 
of  a  linked  chain,  or,  wliat  is  Wttcr,  of  two  pieced  of  gas-pitK;  jointeil  by  meauaof  a 
hinge  oompoaed  of  india-rubber  tubing.  Tliesn  are  mouldMl  to  the  sides  of  the  rhr«t, 
the  rubber  hiuge  t>eing  fixed  over  a  spinous  process  of  any  iwu-ticuW  vertebra.  Tba 
point  where  they  meet  over  the  stenium  luving  been  uuirked,  the  instrnment  is 
slipiwd  otC 

The  lungs  do  not  collapse  when  the  chest  is  opened,  at  leaat  they 
do  not  collapse  to  anything  like  the  same  extent  as  in  health,  owing 
to  their  loss  of  elasticity  ;  they  overlap  the  heart  in  Buch  a  manner 
M,  in  many  instances,  to  hide  it  from  view. 

The  most  emphysematous  i>arts  are  the  anterior  marginB  and 
Apices,  but  in  some  cases  the  distension  is  much  more  universal.  The 
poeiticm  of  the  ribs  is  sometimes  mapiKfl  out  upon  the  organ  from  tbo 
ridge  of  blnwn-out  lung  tissue  on  either  side.  The  margins  of  the 
base  are  occasionally  em]>hysematoufl. 

The  distended  parts  have  a  gray  or  grayish-pink  colour,  and  are 
extremely  aniemic  and  dry ;  while  the  part*  which  are  not  emphyse- 
matous are  deeply  congested.  The  feeling  of  the  emphysematous  lung 
has  Ireen  uptly  com|>}ircd  by  Lacnnec  to  the  sensation  of  handling  a 
pillow  stulTed  with  down. 

Kindfleitirh  (No.  41C,  }\.  7)  descrit»ee  the  distension  as  commencing 
in  the  infundibula  (Fig.  293,  h)  and  spreading  thence  into  tho  air-saot, 
so  that  tho  whole  together  become  converted  into  a  single  carity. 
Tbo  individual  air-sacs  are  stretched  and  flattened  to  such  %  degree 
that  they  lose  their  identity.  The  partition  walls  between  them 
rupture  and  an  inteTcommuniration  takes  plat'e.  Where  the  distension 
ami  rupture  are  great-,  a  fusion  of  several  cavities  occurs,  with  the 
effect  of  forcing  out  a  bleb  or  emphysemutouB  bulla  upon  tho  plonnd 
surface. 

Eppinger  (quoted  by  Klaai,  Xo.  13,  civ.  1886,  pi  359)  states  thftt 
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the  infundihula  of  the  healthy  lung  aru  encircled  by  a  donso  inter- 
capillary  network  of  elastic  tissue  which  sends  offshoota  to  the  neigh- 
bouring aii'-vesicles.  It  is  the  stretching  and  ultimate  disappearance 
of  this  infundibular  support  which  are  the  essential  point*  in  an  emphy- 
sema, or,  as  Kliisi  (No.  13,  civ.  1886,  p.  381)  remarks,  the  alveolar 
epithelium  first  degenerates,  the  wall  then  loses  its  powers  of  resistance, 
its  blood-vessels  become  stretched,  and  it  subsequently  becomes  blown 
out. 

Blood-Vessels. — In  many  instances  of  vesicular  emphysema  the 
vascular  supply  does  not  appear  to  be  much  altered,  although  the 
atretching  to  which  the  alveolar  capillaries  are  subjected  might  be 
supp>osed  to  impede  the  even  ondow  of  the  blood.  A  liquid  injection- 
mass  often  runs  through  the  capillaries  of  an  emphyaeniatoua  i>art 
easily  enough  (Fig.  293,  il). 

In  other  instjiuces,  however,  the  capillaries  seem  to  sufTer  absolute 
deetruction.  Thus  Isaakssohn  (No.  13,  liiL  1871,  p.  466)  made  out 
that  the  capillary  vessels  on  the  alveolar  walla  were  not  nearly  so 
numerous  as  in  the  healthy  lung.  And  the  manner  in  which  they 
become  destroyetl,  he  says,  is  that  the  wall  at  a  particular  part  in  the 
course  of  a  capillary  becomes  gi-anular,  and  its  endothelium  bo  altered 
that  the  individual  plates  are  not  recognisable  when  stained  with  silver 
nitrate.  Leucocytes  catch  at  thews  parts,  and  upon  them  a  <juantity 
of  granidar  matter  accumulates  which  occludes  the  channel.  In  time 
the  vessel  becomes  quite  impervious,  while  the  abrupt  termination  of 
the  capillary  is  distended  into  a  sac-like  ampulla. 

Amyloid  bodies  (Fig.  203,  r)  are  found  in  the  emphysematous  lung, 
often  with  beautiful  concentric  markings.  They  are  sometimes  loosely 
attached  to  the  alveular  walls,  at  other  times  lie  end)eddeil  in  the 
alveolar  tissue.  A  feasible  explanation  of  their  presence  has  never 
been  given. 


(B)  Compensatory  to  Collapse — Vicarious  Emphysema, 


When  a  portion  of  a  lung  collapses,  one  of  two  things  or  both  com- 
bined must  happen ;  either  the  chest  contents,  and  particularly  the 
lung,  must  become  compensatorily  distended,  or  the  chest  parietes 
must  \*e  retracted  to  such  an  extent  as  to  fill  the  vacuity. 

In  sudden  collapse  of  limited  portions  of  lung  tissue  the  com- 
pensatory emphysema  is  sometimes  so  great  as  to  cause  the  air-vesicles 
to  nipture,  followed  by  escape  of  air  into  the  pleural  cavity  (Lichtheim, 
No.  104,  X.  1879,  p.  02). 

Where  part  of  the  lung  is  shrunken  from  a  localised  cirrhosis, 
the  mirrmmding  hing  tissue  is  often  blown  out  into  huge  emjihyse- 
matous  bidla;. 

Should  an  entire  lung*  colkpse,  a  vicarious  distension  of  that  on 
the  opposite  side  may  follow. 
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(C)  Heredtiary  Emphfsemn. 

It   has  over  and   over  again  been  asserted  that  emphysema  ii 
hereditary.     The  notion  would  seem  to  be  supported  by  sU^tistica.^ 
Jackson  (reporltxl  by  Hertz)  found  a  hereilitjiry  tendency  in  twenty- 
eight  out  of  fifty  persons  sufTering  from  tbo  disease. 

Preparation. — Inject  blood-vesaoU  with  Prussian  blue.     Distend  the 
lung  with  hardening  reagent  "E"  and  place  entire  orgiin  in  n  super- 
fluity of  this  for  a  few  days.     Distend  the  organ  anew  from  time  lo 
time.      Listlyf  after  ]>erhaps  a  week   cut  into  pieces  and  complete] 
hai'dening  in  same  liquid.     Stain  in  carmine  if  desired,  clarify,  ani 
mount  in  dammar  lac 

Literature  on  Emphysema, — Bienner:  Virtliow's  IToiidb.  d.  spec.  r«th.  ta« 
Tbermp.,  v.  Ab.  1,  1&54.  p.  781.  Gairdner  :  Brit,  and  For.  lI*d.-CJiir.  R»v..  xi. 
IS.i:).  p.  453.  Hertx:  ZiemMeiiH  Haudbucb  (Eng.  Trsos.),  r.  lS7fi.  p.  8i4. 
Isaakssohn:  Arcb.  f.  |<atb.  Anat.,  liii.  1871,  p.  40ti.  Jenner :  TrAna.  KU^i.-t^bir. 
H*M'.  U'u<].,  1H57.  KlAsi:  Arch.  f.  path.  AuAt.  viv.  1886,  p.  363.  Lange :  V*h. 
d.  uiMistafit.  LmiKciK'iiuihvHfin,  I'to..  1870.  Rainej  :  Trnns.  Med.-Cbtr.  ^w.  Limil*,! 
rxxi.  1848.  p.  21*7.  Kmdfleisch :  Manual  of  Path.  HUtol,  N.  Syd.  Soc  Tf»i»L, 
1872.     ViUemin  :  Arch.  g^-u.  do  niM.,  1866. 

LUcmturf  t'li  t'vrfKfra  Amtilacta  in  £mphtf»nna. — Friedreich;  Arob.  f,  {ntll. 
AnAt.«  ix.  18fi5,  p.  613.  Hoffmann:  Kfderl.  Tijdscbr.  v.  GonMsk.,  Anut..  il. 
1870.  p.  81.     Zahn:  Arch.  f.  |Mit)i.  Auat,  Uxii.  1878,  p.  119. 

Perforation  of  thk  Pleura,  Collapse,  and  Pnevmothorax 

662.  Definition. — Jitf  pruumoikorax  is  meant  a  condition  in  ttAi'cA 
air  Of  gas  ua  eotUained  in  ih^  pUural  cavUtj,     By  collapse  one  m  wkiek 
air  ia  partially  or  campleUly  driven  out  of  the  lung  hy  the  natural  ^astieiif^ 
of  the  organ  or  by  the  preemre  ofjluids,  etc.,  within  tlve  cheM. 


(A)  Collapse  from  PerfonxUcn  of  the  Pleura. 

Physical  Explanation. — In  the  act  of  inspiration  the  muscles 
cont'erneil  iire  generally  held  to  overcome  (1)  the  clastic  tension  of 
lungs  ;  (2)  the  weight  of  the  cheat ;  (3)  the  recoil  of  the  twisted  coal 
cartilages.  To  these  may  also  be  added  the  depression  of  the  abdominal 
contents  by  the  diaphragm  and  the  conse<juent  tension  of  the  ab- 
dominal wall. 

It  Iffca  beon   luuerted  hy  Ralter  and  Powell  (ww  ref.   by  lattrr.  No.  3S!l,   p.   ») 
that  thr  rlaatirity  of  tti<>  ebc^t  waU  iiiitt««4)  of  \mv^^  reckonc<l  aa  au  «xiiintory  foreiki 
in  ordinary  breathing  should  rather  lie  cloKiilied  as  iiispiratory.      VmuX  Bwt  (Hi 
384.  p.  3fiP)  Aud  Powell  (No.  382,  p.  11)  have  donioustrat«d,  liy  placing 
apptfatni  in  eontAct  nith  the  cheat  wall  in  iJie  d>wl  subject,  and  openinn  tha 
K  aa  to  cauw  the  luug  to  coUajAe,  that  tlie  cheat  wall  wlieu  liberated  from  tb« ; 
distinctly  recoiU,  thereby  shouiug  that  it  ie  diuwu  Inwoidii  to  soma  extant  by 
elasticity  uf  the  lungit^ 

The  clusticity  or  collapsing  power  of  the  lung  in  Man  even  at  tho 
end  of  expiration  has  been  reckoned  by  Donders  (No.  144,  p.  415)  a$j 
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6  mm.  Hg.  He  measured  it  by  introducing  a  manometer  into  tho 
trachea  in  the  dead  subject  and  opening  the  chest.  After  blowing  ;iir 
into  the  hmgs  equivalent  in  amount  to  that  present  in  the  deepest 
inspiration,  he  found  it  equal  to  a  pressure  of  30  mm.  Hg.,  and 
during  life,  owing  to  the  tonus  of  the  air-passiigea,  it  must  be  some- 
what more. 

The  lung  must  thus  coii-itantly  torul  to  collapse,  rtnd  will  exert  a 
pull  upon  the  pleiiral  cavity,  rendonng  the  pressure  within  it  negative. 

D'Areonvul  (No.  378,  p.  43)  calculates  that  the  native  pressure  of  tho  pleuml 
cavity  in  oMiuary  rcapiration  mtifitps  bctKtrn  1\\  ami  14 '8  mm.  Hg.,  and  that 
during  forttfd  r^tjipinition  it  may  rise  tii  i(»iut:t}iiug  liku  22*2  mnu,  or  higlier  if  the 
fcradiea  is  closed. 

When  the  chest  is  wounded  tlie  air  enters  more  easily  by  the 
artificial  aperture  than  it  docs  through  the  natural  passages,  probably 
from  the  friction  being  leas.  The  negiitive  pressure  of  the  pleural 
caWty  being  thus  annulled  and  the  pressure  of  the  atmosphere  (760 
mm.  Hg.)  being  efjualifted  on  either  eido  of  the  pleura,  th^  natural 
elasticity  of  the  lung  asserts  itself,  and  collapse  is  the  result 

It  is  important  from  a  therapeutical  point  of  view,  however,  to 
remember  that  ab.soluto  negativity  of  the  jtlcural  cuity  is  not  necessary 
to  enable  tho  respiratory  function  anil  the  circulation  within  the  lung 
to  proceed.  Cohn  (No,  1C9,  x.vxviii.  1885,  p.  209)  found  that  when 
the  chest  is  perforated  on  both  sides  in  chloralised  animals,  so  as  to 
destroy  the  negative  pressiu-e  of  the  plciu*al  cavities,  the  operation  ia 
not  inconsistent  with  the  continuance  of  respiration  and  circulation,  if 
the  wound  in  the  chest  wall  is  closed  at  tho  end  of  ex]iiration.  The 
air  remaining  in  the  pleuml  c:ivity  is  rapidly  absorbed. 

Anatomical  Appearances — The  perforation  varies  in  size.  It 
is  often  merely  punctiform,  Imt,  in  ciises  where  a  sloughing  abscess  has 
been  tho  cause  of  it,  may  have  a  diameter  quite  an  inch  in  length. 
Several  apertures  may  exist  either  side  by  side  or  sei)arated  by  wide 
intervals,  as  where  two  or  more  abscesses  have  opened  into  the  pleural 
cavity  about  the  same  time. 

These  apertures  at  the  time  of  examination  of  the  «»daver  may  bo 
found  covered  by  successive  layers  of  shaggy  fibrinous  lymph. 

Soon  after  the  collapse  of  the  lung  has  occurreil  its  substance 
becomes  much  congested ;  it  assumes  a  livid  hue,  and  haimoivhages 
may  be  seen  throughout  its  substance  and  under  the  jileura.  The 
term  splenification  is  applied  to  its  condition  in  this  stage,  on 
account  of  the  tissue  having  a  spleen-like  consistence  and  appearance. 
The  cmtse  of  the  congestion  is  simply  its  colla|>3e<l  state.  A  moderate 
amount  of  distension  of  the  air-vesicles  is  necessary  for  the  easy 
circulation  of  the  bloo<l  It  is  shrunken  and  retracteil,  and  is  often 
pushed  upwards  by  pleuritic  effusion  towards  the  upper  part  of  the 
chest  cavity. 

Later  on,  the  lung  becomes  of  finncr  texture,  more  like  that  of 
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muscle,  and  to  this  stage  the  term  carniiication  is,  accordingly, 
Bometimea  applied.  Should  the  (mtiont  live  for  several  months  or 
years  after  the  perforation  has  Uikcn  place,  the  lung  loses  its  red 
colour  and  assumes  a  slate-gray  tint,  in  which  the  inhaled  pigmentary 
accumulationB,  owing  mainly  to  the  shrinkage  which  has  occurrod, 
ftppear  to  be  unusually  numerous.  It  also  assumes  a  leather-like 
consistence. 

In  the  splenified  and  even  in  the  carnified  stages  it  can  still  be 
expanded,  but  when  this  gray  leather-like  stage  supervenes  it  will 
inflate  only  partiidly  or  not  at  all. 

Further  Alterations.— RukiUuaky  (Ko.  414,  W.  p.  62)  b«lievod  that  if  thv 
of  compression  j)or»ist  for  a  U'tigtb  of  timu  the  eatiro  pulmouu-y  iUam  ti 
ohftolctc— thiit  in  U^  twy,  it  l><>comea  oouvLTted  into  a  celluIo-tibrouB  matrix. 

Duniu,  however,  fiixU  exjwriiucntally  (No.  13,  cii.  1885,  p.  SS3}  in  utimaU 
that,  when  a  lung  ia  compressed,  a  ooploua  shedding  of  its  epithuliani  sood  Mtn  in, 
so  oopioua  as  to  have  born  mistaken  by  other  obsen'oni  for  oririonce  of  catsrrittl 
pneumonia.  The  walla  of  the  dcnudcl  air-T«iicles  then  come  closer  together,  so 
that  at  [larta  a  tibruus  apiiearoucti  is  thus  induced.  Au  alveolus  is  left  here  and 
there,  jjresooting  the  appoaraac«  of  a  musU  csniy  in  ihis  spuiioua  flbroos  iumb. 
The  only  truly  fibrous  new  growth  is  located  round  tho  bronchi  In  the  natofml 
{leribroncMal  fibrous  tissue.  He  belieros  that  the  cliicf  caUG-e  of  the  lung  failing 
to  exjioiid  aftur  buiug  long  collspeed  U  the  leather- Uke  thickeuiiig  and  bimiii 
dbct  of  the  pleoia. 

The  author*B  o^m  experience  of  the  ulterior  changes  occurring  in 
long  collapsed  lungs,  in  Man,  is  that  great  Hbrnus  thickening  ensues  in 
the  pleura  and  interlobular  septa,  while  the  vesicular  tissue,  by  the 
apposition  of  the  walU  of  the  air-sacs,  becomes  converted,  as  deacribed 
by  Dnnin,  into  a  half-fibrous  texture.  In  course  of  time,  however, 
the  thickened  interlobular  tissue  begins  to  contract^  and  as  the  lun^ 
owing  to  its  colla[)6ed  state,  haH  no  pleural  attachments,  compresses 
the  lung  parenchyma  to  such  an  extent  that  its  vesicular  tissue  entirely 
disap]>ears.  In  course  of  time  all  appearance  of  lung  -  stnicture 
vanishes  and  tho  air-vosicJes  become  fused  together  into  a  compact 
fibrous  mass. 

The  pleura  may  have  contained  some  liquid  effusion  previous 
to  the  perforation,  but  if  not,  effusion  is  almost  certain  to  take 
place  subsequently.  At  first  it  is  serous  in  character,  but  sooner  or 
later  a  fibrin  loaded  liquid  is  potired  out,  tho  fibrin  being  thrown 
down  on  tho  pleural  surfaces. 

State  of  Gas  in  Pleural  Cavity.— If  there  be  gaa  vrithin  the 
pleural  caWty,  and  if  this  is  jx-nt  up,  as  uhen  putrefaction  has 
ooetirre<l  after  or  before  death,  it  may  suddenly  e8cai>e  when  the  wc 
is  opened.  Even  although  the  pleui*a  has  Ijeen  perforated  for  many 
months,  however,  it  does  not  necessarily  follow  that  the  contents  of 
the  sac  putrofy,  provided  the  air  has  gained  entnince  through  the 
lung.  The  usual  explanation  given  of  this  rcmarkaltle  phenomenon 
is  that  the  lung  tissue  filters  out  the  organisms  of  putrefaction. 
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The  air  which  escapes  intx)  the  cavity  from  porforation  becomes 
rapidly  altered  in  composition.  It  loses  its  oxygen  in  great  part  and 
comes  to  bo  loaded  with  carbonic  acid.  The  nitrogen  is  removed  less 
rapidly  than  the  oxygen,  but  is  also  ultimately  absorbed. 

The  surface  of  the  lung  appears  to  absorb  a  large  proportiou  of  the  oxygen. 
CertAin  pigments,  such  aa  alizarin-blue  and  Iiido-phouol-blue,  t>ecnme  decolorized  when 
oxygen  is  almtriu^tcd  from  them.  Ehrlich  (No.  418)  haa  deuonatrated  that  the 
tissucji  have  the  power  of  depriving  thcni  uf  their  oxygen,  and  of  all  ttasuoa  of  the 
body,  the  lung,  immediately  under  the  pleura,  poHsesjjes  tliis  |»ower  to  a  greater 
extent  tlian  any  other.  Bimge  (No.  61,  Snppl.  Ikl.,  Phys.  Ab.,  1888.  p.  184) 
reoalU  thia  obsen'ation  aa  expUnatory  of  how  the  oxygen  may  be  so  rapidly  ubaorbod 
from  the  [>]eural  cavity  by  the  atljacent  luug. 

Where  putrefaction  occurs,  of  course,  vaiioua  gaseous  and  volatile 
substances  may  be  mixed  \nLh  the  gas  which  has  found  its  way  into 
the  pleural  cavity  through  the  aperture  in  ita  walla, 

(B)  Collapse  frmn  Pleuritic  Efumn 

The  pleural  cavity  being  so  frequent  a  receptacle  for  dropsical  or 

purulent  accumulations,  collapse  from  this  cause  is  of  course  very 
common.  The  lung  becomes  flattened  antl  placenta-like,  and  may 
entirely  lose  its  vesiculiir  character ;  it  is  forced  towards  the  upper 
and  inner  (mesial)  aspect  of  the  chest. 


(C)  Collapse  from  Bronchial  Obstruclion. 

The  usual  ol>struction  is  a  plug  of  viscid  cjitarrhal  secretion,  and 
collapse  from  this  cause  is  more  common  in  children  than  iti  adults. 
The  collapBe  being  confined  to  the  patches  of  lung  supplied  by  the 
obstructed  bronchus,  it  follows  thiit  it  is  never  universal.  The  j^atchea 
have  a  peculiarly  dull  blue,  leaden  appearance.  They  are  sunk  below 
the  surface,  th*>  ajipearaiice  of  depression  being  heightened  by  the 
compensatory  distenaii)n  of  the  siirroimding  lung-substance  so  often 

»out 

Cause. — The  first  feasible  exphmation  of  collapse  under  these 
ircumstances  was  given  by  Oairdiicr  (No.  41fi,  xii.  1850),  He 
described  the  plug  of  bronchitic  secretion  as  acting  like  a  ball-valve. 
The  air  is  readily  pumped  out  of  the  piece  of  the  lung  tissue  <luring 

(iration,  seeing  that  tho  plug  is  driven  forwards  into  the  larger 
Lges,  while  during  inspiration  it  is  retracted  and  caught  in  the 
smaller  In^nchial  tubes.  It  thus  precludes  the  further  entrance  of 
air. 

In  order  to  lest  the  Itall-valve  obstmctiou  of  the  bronchus  theory,  Traubc  intro- 
ducci!  uniall  [mjter  jM-llcta  into  tho  bronchi  of  animals,  vrith  the  result  that  the  cornJ- 
ipoudiog  jKirtiona  of  lung  collafisted. 

Lichtbeim  (No.  10-1,  x.  1679,  p.  61),  recognising  the  fact  that  bodies  such  as  papec 
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pellets  might  be  peirioiu  to  atr,  wnployod  snuill  lamiDarU  plugs  vhioh  when  swonen 
completely  cnt  off  the  [)ortion  nf  lung  from  Atmoapheric  commtiDJCAtion.  He  fount] 
that  colUpve  took  place  u  before. 

Virchow,  on  the  other  harifl,  suggestefl  thut  the  air  might  be 
iibsorbed  by  the  blood-current  and  thus  removed,  and  Licbtheim 
(loc.  cit.)  shows  cvadence  of  an  ejqjerimcntal  nature  in  snp|wrt  of  the 
accuracy  of  this  view.  It  is  likely  that  what  air  is  left  after  the  most 
of  it  baa  been  pum[>ed  out  ia  removed  by  this  means. 

(D)  Collapse  from  Ruptured  Air-Fesieks, 

Lastly,  coUapAc  may  bo  induced  simply  by  rupture  of  the  vesicular 
tissue  of  the  lung  into  the  pleural  cavity  from  forced  expiratory  cfibrt- 
In  whouping-cou^h,  rupture  of  the  lung  is  usual  enough,  »nd  in 
blowers  of  wind  instruments  sudden  pneumothorax  has  occasionally 
develoi»ed  itselL  A  remarkable  matter,  worthy  of  further  consideration, 
is  that  it  never  seems  to  follow  the  expiratory  etfort*  of  iiarturitioiL 

It  is  a  fact  which  has  been  pretty  widely  recognised  fur  several 
years  past,  that  if  artiticial  re8]>inition  is  maintained  for  any  length  of 
time  iu  an  animal  by  the  ordinary  bellows  method,  air  escapes  into 
the  lung  tissue  and  may  be  fotuid  in  considerable  quantity  in  the 
cavities  of  the  heart. 

Bwald  »nd  Robert  (No.  169,  xxxi.  1883.  p.  160)  mftke  ont  tlint,  wlienerer  the  air- 
pUMure  rues  within  the  liuig,  an  escape  of  a  greater  or  leu  amount  of  air  take*  plac* 
into  the  pleura  and  pulmonary  interstitial  tissue.  This  may  mibsequently  bt 
altttorbed  by  the  Mood-vcsseU.  Tlicy  Ray  tluit  if  it  ia  in  small  amount,  it  ia  rrailily 
loat  in  th«  blood-current  and  proves  harmlcu.  They  quote  coses,  howevvr,  wher* 
individual!  have  suddenly  died  from  air  having  beon  drivi.*n  uut  of  the  air>TQciol«a  by 
forcvi  expiratory  ofibrts.  Its  ox{iTilaioD  causes  a  jwooliar  sudden  pain  in  the  cheat. 
Tlie  Itnig  ia  therefore  rcganled  by  them  as  not  boiug  air-tight  in  the  natural  irtale. 

PerfaroHon  of  the  Pleura  wiihaui  Collapse, 

It  is  stated,  and  apparently  there  seems  to  be  some  truth  in  the 
assertion,  that  when  the  pleura  is  j>crrorated  during  life,  the  lung  does 
not  necessarily  collapne,  even  although  it  is  free  from  adhesions.  Wart 
(No.  6,  18^7,  ii.  p.  394)  explains  the  phenomenon  by  the  suHaeei 
being  natundly  cohesive  through  the  interjiosition  of  a  capillary  layer 
of  litjuid.  This  prevents  the  entrance  of  air  between  them  and  forbids 
the  luituRil  elasticity  of  the  lung  coming  into  play. 


StaMies  bearing  upon  the  Subject  of  Pneumothmtx. 

Statistics  tlrawn  up  by  West  (No.  59,  1884,  i.  p.  791)  from  the 
Records  of  the  City  of  London.  Hospiud  for  Diseaises  of  the  Chcxt  show 
Uut  90  per  cent  of  cases  of  pneumothorax  are  ti'aceable  to  ptilmonary 
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phthisis,  and  that  the  remaiiun*^  10  per  cent  include  all  other  cases 
conjointly. 

The  tigurea  further  show  that  the  greatest  danger  in  pneumothorax 
is  during  the  early  days  of  the  atlectiou. 

One  aide  does  not  seem  disposed  to  it  more  than  another  ;  but  the 
perforation  is  found  nearly  twice  as  often  in  the  upper  as  compared 
with  the  lower  aspect  of  the  lung,  and  by  preference  in  the  mid-lateral 
re^oa 

More  than  half  the  cases  occurred  between  twenty-five  and 
thirty-five  years  of  age  ;  but  this,  it  must  be  remembered,  is  also 
about  the  period  of  greatest  mortality  from  phthisis. 


Atelectasis  (drcAj}?,  imperfect ;  cktoo-i?,  ezterision). 

663.  Collapse  imj^lics,  of  course,  that  the  lung  has  beeu  expanded 
at  some  time.  The  above  term  is  applied  to  that  condition  in  which 
the  whole  or  |xirt  of  it  luia  failed  to  ex[xuid  at  the  time  of  birtli.  The 
bronchi,  as  referred  to  under  Bronchiectasy  (Sect  648),  may  become 
compcnsatorily  dilated  into  huge  sacs  and  the  child  respire  in  great 
part  through  their  stretL^hed  mucous  mombranc. 

Buhl  (No.  13,  xi.  1857,  p.  275)  records  several  cases  of  what  he 
calls  acute  atrophy  of  the  lung  in  children.  In  some  of  them  the 
cause  M'aa  evidently  a  phj^ging  of  the  bronchi  with  fibrinous  cylinders, 
in  others  not  so.  The  pleura  seemed  to  bo  always  adherent  and  the 
bronchi  dilated. 

Numbers  of  instances  of  congenital  deficiency  have  from  time 
to  time  been  observed,  such  as  ih^m  recorded  Ity  Kiviere,  John  Hell, 
Forster,  Gruber,  Katjen,  Ponfiek,  Schuchardt,  and  others,  in  which 
either  a  part  or  the  whole  lung  has  l>eeu  M'aniing.  In  Ponfick's  case 
(No.  13,  L  1870,  p.  633)  the  right  lung  wjis  practically  absent,  the 
primar^''^  bronchus  ending  in  an  oval-shaped  mass  ;  the  pleural  sac 
was  tilled  with  a  mucoid  tissue  rich  in  cells. 

In  one  of  the  cases  rejurtod  by  Bell  (So.  413,  ii.  p.  217)  tliere  was  not  even  & 
bnttou-Iikt' stump  of  a  lung.  Still  the  individual  live*!  for  twenty-four  yean  and 
was  a  eoldier  iu  the  Oennan  aniiy.  From  his  childliood  upwards,  however,  his 
tffeathing  was  oppressed. 

LiUritiurt  on  Pnrnmntfinrn.T.  —  Biinge  (AHsorjition  of  Air  froiu  I'letiral  Cavity); 
Arcii.  f.  Physiol.,  188(J.  Supjil-Bd.,  p.  ISI.  Senator:  Ucrl  fclin.  Wochnschr., 
xvii  1»80,  p.  743.     West:  Lancet.  188^  i.  p.  7ftl  ;  Brit.  Mod.  J.,  18S7,  ii.  p.  393. 

Literature  on  Co//«/i.*r.— Buhl  (Acute  l*uliii.  Atrophy) :  Anih.  f.  path.  Anat,,  xi. 
18GS,  p.  275.  Caiman:  Urit.  MimI.  Jauni.,  18S1,  i.  p.  119.  Dunin  (Anatouiical 
Changes) :  Arch.  f.  patli.  AtiaU,  cii.  1885,  p.  ^123.  Gairdner :  Krit.  aud  For.  Med.- 
CUir.  Rev.,  xi.  Ifi53,  p.  453;  Ibul,,  xiii.  1854,  p.  207;  Edin.  Munth.  Jourti.,  xii. 
1850.  Gerhardt  (Coiig,.iutAl) :  Arch.  f.  path.  Anat.,  xi.  185tf,  p.  240.  Herts 
(Atrjphy  and  HyiH;rtrnphy) :  Cycl.  Pnict.  Med.  (v.  /icmsscn),  Eug.  TraDsK,  y. 
1875,  p.  837.  Lichtheim:  Arch.  f.  oxp.  Piith.  u.  I'liarmakol.  x.  1873,  p.  54. 
Meiffs:  Am.  Jouni.  Med.  Si\.  xxiii.  1852,  p.  83.  Plant:  Obst.  Gar„,  Ciupiii.,  v. 
18S2,  p.  169.  Poofick:  Aroh.  f.  path.  Aimt.,  1.  1870,  p.  633.  Schuchardt: 
Arv.h.  r.  [Nitb.  Anat.,  cL  2886,  p.  71.  Shattuck:  Cycl  Pract  Med.  (v.  Zienuuen), 
1561,  Supi'L,  i*.  302. 
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Syphiutto  Disease  of  the  Lung. 

664.  Tertiary  syphilis  does  not  Iocat«  it«elf  often  in  the  lung. 
Tubercular  disease  with  cirrhosis  is  usually  mistaken  for  it.  In  moflt 
of  the  truly  syphilitic  oases  the  lung  ia  free  from  tuHorclo.  A  person 
with  a  couatitutioD  debilitated  from  syphilis  may  fall  a  victim  to 
tuberculosis,  but  when  the  syphilitic  tertiary  disease  has  taken  up 
its  stronghold  in  the  organ  itself  the  disease  ia  not  as  a  nde  com- 
plieated  by  tubercle. 

Anatomical  Features. — Both  the  inherited  and  the  acquired 
disej)^  may  bo  the  cause  of  the  lung  affection.  All  authors  (sec 
BiUiog.)  are  agi'cod  that  it  manifests  itself  as  a  localised  cirrhosis 
A  patch  of  tung-8ub3tance  becomes  hard  and  fibrous  from  a  growth  of 
new  tissue  in  its  interstices.  The  middle  of  the  right  or  the  apex  of 
either  lung  is  the  jwirt  oftenest  affected.  The  ciiThosis  may  simply 
cause  shrinking  of  the  affected  lobe  and  dilatation  of  the  bronchi 
without  proceeding  fiu-thor.  In  many  cases,  however,  portio!»s  of  it 
caseate  and  give  ri^  to  gummaUi.  The  gummata  have  the  same 
features  as  those  met  with  elsewhere.  They  occur  in  groups  within 
the  midst  of  the  indurated  tissue.  The  part«  for  fiome  distance  around 
are  hiinl  and  brawny,  and  have  a  peculiarly  glossy  lustre ;  the  hard- 
ness fades  off  gradually.  The  whole  of  the  upper  lobe  may  be  the 
seat  of  the  disease,  while  the  other  parts  of  the  lung  ap])ear  to  be 
healthy  enough. 

The  pleura  is  thickened,  the  two  layers  partially  adherent^  and 
often,  opposite  the  gummatous  area,  the  stuface  is  distinctly  puckered 
'and  dcprct^ed. 

History. — The  history  of  such  cases  ia  extremely  chronic.  In 
some  instances  of  pulmonary  cirrhosis  recorded  by  Corrigan  (No.  403, 
xxxAiii.  1838,  p.  266),  which  appear  to  have  been  of  syphilitic  origin, 
he  makes  it  extend  over  a  period  of  twenty  years.  There  is  for  long 
compamtivoly  little  emaciation,  and  not  nearly  so  much  constitutional 
disturbance  as  in  tubercular  disease  accompanied  by  cirrhosis. 

In  the  majority  of  records  of  cases,  with  an  unequivocal  syphOitie 
history,  the  lart/iu^  trarhea^  or  bronchi  are  usually  involved.  They  are 
in  a  state  of  syphilitic  ulcemtion  and  cicntrisiition  residting  in  Stenosis 
The  constriction  of  the  brouchi  has  been  noticed  (Parker)  at  the 
primary  bifurcation. 

lM*raiur€  on  SjfpkilUie  Dimom  of  Lung. — Belin :  Contnbutiou  &  IVtud*  iU« 
gommes  du  poaznop,  1879.  Bresae:  Kiu'J^  surlaphthincsyplulitiquochM  )*AtluIt», 
1879.  Caruer:  KtuJe  «ur  U  svpttilis  pulmonsire,  1892.  y.  Cube:  Arch.  T.  fvlli- 
Anat.,  Ixxxii.  II^SO,  p.  516.  Daridson  (Trftchea) :  Liv«r|Kral  M<Mt.-Chir.  J.,  ir. 
1864.  p.  161.  Discoaston  on :  Bwitim  M.  and  8.  J.,  cxii.  18S3,  p.  397.  Dreschfeld 
(Svph  Stricture  of  Traob«a) :  Med.  Chr<>n.  Monchfstor.  iiL  IRSri-Srt.  p  irr. 
Glcitsmsna  (Tnchen) :  Arch.  LarrngtM.  X.  Y.,  iii.  18S2.  p.  03.  Goodhart: 
Trani.  Path.  Soc.  Load.,  xx\\\\.  1877,  p.  313.  Green:  Trnns.  Path.  doe.  I#init. 
xxviiL  1«77,  p.  331.  HiUer :  Cliarit^-Anu..  vii  1882.' i».  349;  Wd.,  U.  18S4.  p. 
184,  Kopp:  Dout.  Arch.  f.  klio.  Med.,  xxxiL  1882-83,  p.  303  ;  Arh.  a.  d.  nif^l. 
kUu.  Iiut-  a.  k.  Ludwi^Bi&ximiliaua-UuiT.  zu  Miinchen,  1884,  i.  p.  SS3.     Lancer- 
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eaux  :  Union  medicate,  No.  IS,  1S91  ;  No.  6,  Suppl.,  1891,  i.  p.  49  ;  alto,  A  Trcatiss 
on  Syphilw,  N.  Svd.  Soo.  TransL,  1868.  Langerhans  :  Arch.  f.  [lath.  Aiiatf  Ixxv. 
1879,  p.  184.  Mahomed:  Trans.  Patli.  Soc.  Loud.,  xxviii.  1876-77,  n.  339. 
Meschede :  Arch.  f.  path.  Anat,  xxxvii.  1886,  ]>.  665.  Newman  :  Olasg.  Sled.  J., 
xxri.  1886,  n.  428.  Pankritius :  Ueb.  LungvusyphilU,  1S81.  Porter  (Kulatioii- 
Kbip  to  PbtLiaia):  N.  V.  Med.  J.,  xlii.  1885,  p.  114.  Pye-Smith  :  Tiiuis.  I'ttth. 
Soc.  Lond.,  xxviii.  1877,  i>.  3;J4.  Sacharjin :  Arch.  f.  path.  Anat.,  Ixxv.  1879,  p. 
l'S2.  Schnitzler  (KeUtiouship  of  I'ulm.  Syph.  to  Pulm.  Phthisis) :  Wieu.  mea, 
Pr«s»n,  XX.  1879,  p.  829  et  aeq,  ;  Die  Liingtiiisypbilia,  1880.  Semon  (TrachcA) :  St 
Tbuinas'8  Hosp.  Rep.,  xit.  1883,  i>.  122.  Sender  :  Uel>.  d.  Ikziehuugtsn  d. 
Lungeiisy|)hilis  z.  Ttiberculr>se,  1HR3.  Sokolowsky :  I>"it.  nied.  Wochnschr.,  ii. 
1883,  Pp.  539.  552,  566.  Syphilitic  Pneumonia  and  Phthisis  -.  Boston  Med.  and 
Siirtf.  Journ.,  cxii.  1886,  p.  397.  Vierling  ^yph.  of  Itronchi  and  Trachea) :  Deut. 
Arch.  f.  klin.  Med.,  xxi.  1878,  p.  325.  Warder:  Phila.  Med.  Tiinoa.  viiL  1878, 
p.  570.  Ziemssen  (Syphilis  or  Carcinoma  IJ :  llerl.  klin.  Wochnschr.,  xxiv. 
1687,  p.  219. 


Brown  Induration. 

665.  Definition. — This  term  is  applied  to  the  condition  of  the  luntj 
induced  by  old-sUxriding  valtndar  disease  of  the  heart.  It  is  solely  the 
result  of  lon<f-e/)ntinued  vasctdar  obstruction  and  regurifxtotion,  caused  hy  the 
valrular  dffeci. 

Anatomical  Description. — There  may  be  some  pleural  ad- 
hesions, but  pleurisy  is  nob  an  essential  part  of  the  disease.  Wedge- 
shaped  hfemorrhagoa  are  common  enough  towards  iu  borders,  especially 
towards  the  l)asc,  but  the  uharacteristic  appearances  arc  soon  only 
when  the  organ  is  incised. 

The  organ  may  be  cedematous  or  not ;  it  is  often  particularly  dry. 
.Scattered  over  the  cut  surface  are  irregularly  shaped  patches  of 
half-solid  lung-tissue  having  a  rusUbrown  eolmir,  ^vhich  are  dry, 
and  which  when  compregsed  emit  little  exudation  of  any  kind. 

These  brown  and  indurated  patches  when  examined  microscopically 
are  seen  to  have  the  api>caraiK:c  shown  in  Fig.  294,  whicli  reproaenta 
one  entire  alveoluSj  with  portions  of  several  others.  An  indiWdual 
patch  is  made  up  of  several  lobules,  whose  air-vesicles  have  the  ai>- 
pearance  of  that  in  the  figure.  The  capillaries  (a)  on  the  alveolar 
walls  are  distended  anri  engorged  with  blood  to  an  extreme  degree. 
Each  branch  rises  from  the  alveolar  wall  in  thu  shape  of  a  loop,  and 
projects  into  the  alveolar  cavity  for  a  conaidorablo  distance.  The 
extent  of  this  cajiillary  di]at^\tion  throughout  the  lung  may  be 
conjectured  from  what  is  .seen  of  it  in  a  single  air-vesicle.  The  whole 
of  the  alveokr  ciipillarica  are  in  this  condition,  but  those  which  arc 
near  a  bronchus  generally  exhibit  the  greatest  dilatation.  The 
branches  of  the  pulmonary  veins  and  artery  are  also  much  distended, 
but  not  in  so  marke<l  a  manner  as  their  capillaries. 

The  air-vesicles  within  the  patches  above  referred  to  show  some 
solid  content*.  Blood-pigment  of  a  dark  brown  colour  is  of  constant 
occurrence.  It  lies  free  in  the  alveolar  ca\*ity,  and  is  contained  in 
large  cells  (h).  These  cells  are  flat,  and  possess  one  or  more  nuclei. 
They  are   the  epithelial   cells  of  the  alveolar  wall  which   have  de- 
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squamated.  At  the  lower  part  of  the  figure  one  of  these  is  seen  on 
transverse  section  in  the  act  of  being  removed  from  ite;  attachmeuL 
Groups  of  three  or  four  air-vesicles  are  sometimes  seen  in  a  patch  into 
which  haemorrhage  has  occurred,  part  of  the  pigment  above  describ«l 
being  evidently  derived  from  such  extravasations.  The  leuoocyteft, 
absorb  some  of  the  broun  blood-pigment. 

It  uccasiotmlly  happenn  that,  within  certain  air-vegiclcs,  fibriQ 
such  as  is  found  in  a  red  hepatibution  is  present,  but  this  is  unusual 

Not  only  do  the  vessels  proper  of  the  lung  sufor,  but  those  of  the 
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Piu.  CM— Baown  |}rpvMTK>ir(xaoo  Diuu.) 
ind  fn^Mtinjs  alveoUr  capllUrica ;  <h}  dcM|UBnuit«t1  r|iltlM<U»m  ;  ((>)blMd' 
•xtrmTUKt«il  Into  AtvioUr  cavity  (Plcrv-oumlBe  uul  Fftrniiiu'  0ol.) 


bronchi  and  pleura  also  participate  in  a  likc»  it  might  aknost  bo  said 
in  some  instances,  to  a  greater  degroa 

When  the  bronchi  are  laid  open,  the  most  striking  feature  is  the 
intense  congestion  and  deep  cyanotic  tint  of  the  mucous  membrane. 
It  is  more  or  less  covered  with  mucus,  and  when  the  small  bronctii 
■re  squeezed  a  quantity  of  frutliy  serous  lluid  or  mucus  exudea. 

The  microscopic  appearances  presented  by  the  bronchi  are  ^howu 
in  Fig.  295.  The  liunen  may  be  narrowed  or  dilated,  acconliug 
to  the  araoxuit  of  expinsile  pressure  which  has  been  exerted  upon 


ORAF.  tV 


BRO  yrjV  IND  URA  TWX 


375 


the  wall  in  coughing  and  its  ability  or  inability  to  withstand  this. 
The  mucous  membraiie  is  thrown  into  folds,  apparently  from  the 
turgescence  of  its  capillary  blood-vessels.  The  epithelium  is  usually 
wanting,  or  if  present  consiata  merely  of  small  germinal  buda 
of  a  transitional  character.  The  Iwisenient  membrane  is  tliick 
and  oedematous,  and  seems  to  take  the  pluce  of  the  epithelium 
as  a  protective  covering.  The  chief  feature  in  the  bronchia!  wall, 
however,  is  the  cxtraortliriary  disteiiHion  of  the  capillaries  (b).  Every 
minute  branch  is  dilated  into  a  vessel  quite  wisily  seen  with  a  magni- 
fjring  power  of  fifty  diameters.  They  are  all  filled  with  blood,  which 
does  not  readily  leave  them  when  the  part  is  cut  acrass.     They  are 
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Fia.  30^.— BftOKcmia  iK  Bsown  Ixdviutiok  (xSOO  Diasu.) 

(<■}  BioncLiftl  luraeti :  (K  b)  dlstendci!  capllUne>  ;  (i-)  desquanuited  alveoUu'  eplth«Ilam ;  (</,  if) 

nlvmiljir  caritles  of  lung  (FlcnMcartiiirio  *ii<l  F^mnt*'  Sol.) 

tortuous  and  varicose,  and  ]msh  the  basement  membrane  forwards  into 
irregular  folds.  When  rupture  of  the  superficial  branches  occurs  the 
basement  membrane  is  torn  across,  and  the  blood  escapes  into  the 
bronchial  huuen.  The  whole  of  the  intorfibrillar  spaces  of  the  mucous 
membrane  are  witloncd  and  apiKirently  cvdomatous,  but  small  cell 
infiltration  into  them  is  not  a  marked  characteristic. 

The  vessels  of  the  pleura  often  show  more  distension  even  than 
those  of  the  alveolar  or  bronchial  walls.  Capillaries  which  would  Ik* 
passed  over  unnoticed  in  the  healthy  pleura  are  converted  into  a 
niBVUs-like  network.  ExtravasatiorLs  into  the  pleural  substance,  as 
might  be  expected,  are  met  with  hero  and  there. 
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Moat  of  the  other  organs  throughout  the  body  »how  evidence 
of  being  affected  in  the  same  way  &&  the  lung. 

PrepanUiotu — Harden  in  **  A,"  stain  in  picro-ciirmine,  and  mount  in 
Fan'ante'  solution. 

LUentiurf.  on  Brmm  fwluration  of  L%tng. — Fox  :  Reynolds'  Svst.  Med..  Ui. 
1871,  i>.  800.  Kocster:  Arvh.  f.  ]>fttb.  Au«t.,  Iv.  1872,  ]i.  4&u.  Crth:  Anih.  U 
pAtb.  AxiAt.,  Iriii.  1873,  |>.  126. 

(Edeka  or  THK  Lung. 

666.  The  general  principles  on  which  cetleraa  of  the  lung  may  bo 
indiLcoii  have  already  been  diiicuH8e<]  under  Dropsy.  It  only  remain* 
now  to  Kay  that  the  li4uid  generally  inclines  to  accumulate  towards  the 
liafie.  It  infiltrates  the  interstitial  tissue  and  also  fills  the  air-vesidea. 
It  moreover  tends  to  causie  loosening  and  detachment  of  the  alveoUr 
epithelium. 

Tumours  of  the  Lung. 

667.  The  commoneatare  tubercle,  sarcoma,  lympho-&arcoma,  cancer, 
and  chondroma ;  and  seeing  that  the  organ  contains  abundance  of 
opitfaolium,  endothelium,  connective  fibrous  tissue,  and  cartilage,  und 
that  it  is  swept  by  the  whole  of  the  blood  circulating  throughout  the 
iMxly,  each  of  these  may  present  itself  as  a  primary  or  secondary 
growth. 

Sarcomata. 

The  tumour  can  be  tniced  oftenest  primarily  to  the  fibrous  textures 
at  the  root,  and  thence  spreadtt  inwartls  throughout  the  substance  of 
the  organ,  and  outwards  into  the  ))loura  and  costal  wall.  It  may  even 
penetrate  through  the  intercostal  soft  tissues  and  invade  the  axillary 
space,  constituting  an  exuberant  mass  in  this  locality.  The  tumour  is 
usuully  of  the  round  cell  type, 

L*fmphi>-Sarcomata, 

The  lympho- sarcomata  found  in  connection  with  the  lung  fre- 
quently originate  in  the  bronchial  or  mediastinal  glands,  and  pierce 
into  it  secondarily.  They  are  considerably  tougher  than  the  pure 
sarcomata,  and  sometimes  roach  to  sovunil  ]K)unds  in  weight.  Tba 
pericardium  may  be  simidtancously  impHuited,  but  the  heart  and  large 
vessob  as  a  rule  escape. 

Chondromata, 

Primary  chondromata  may  nirely  spring  from  the  bronchinl  rinj 
and  it  is  even  said  that  secondary  chondromata  of  the  lung  may  folb 
upon  a  primary  growth  located  in  a  peripheral  part. 
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Carc'inomata. 

Primary. — This  tumour  is  supposed  to  arise  oftenest  from  the 
fine  bronchi.  Stilling  (No.  13,  Ixxxiii.  1881,  p.  77)  relates  a  case  in 
which  a  single  primary  cancer  mass  could  bo  definitely  traced  to  a 
bronchial  origin.  Birch-Hirschfold  (No.  417,  p.  692)  says  that  the 
primary  tumour  alwaj's  springs  from  a  lu'onehus.  Sometimes  it 
appciirs  to  start  from  the  wall  of  a  large  or  middle-sized  tube.  The 
tumour,  however,  seems  also  exceptionally  to  take  origin  from  the 
alveolar  epithelium.  The  embryonic  derivation  of  the  alveolar  epi- 
thelium would  not,  of  course,  preclude  sTich  an  occurrence. 
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FiQ.  2S.I0.— PniMARr  Oajiciw  or  Luno  ( ;<  300  Diamk.) 
ar)  AlvwUr  w&lU;  (\  h)  rown*  of  ouioer  wUs  pawtrating  into  tlioiu;  («0  "iMtgi 
«lVM>II  III  tatitVD  ;  (oi)  fkiUy  fcinunl  canvrr  alveoliu ;  (tu)  air-MCS  Ln  uelgbboarhood  of  cauctmrna 
tnaltratlon  (Lq^woud,  Eoiiiu,  aiid  ClariQctl). 


The  tumour  is  a  single  mass,  and  if  not  very  far  advanced  prosent-s 
a  comparatively  indefinite  border.  It  feels  more  like  a  localised 
cirrhosis  than  a  distinct  neoplasm.  It  often  contains  much  black 
inhaled  pigment,  or  a  ring  uf  pigment  accumulates  around  it.  Malassez 
(No.  4,  iii,  1876,  p.  353)  describes  the  large  tumour  masses  as  caseating, 
but  this  is  unusual     The  bronchial  glands  may  be  enlarged  or  not. 

Mierosojpkixlly  ej-amined^  the  tumour,  in  its  ccntml  jj^irts,  presents  a 
typically  alveolar  anungement  The  cells  may  bo  either  somewhat 
columnar    in   shape,  or   what   is   perhaps   commonc}',   more   or  loss 
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spheroidftl,  cubical,  or  polygonal  They  have  oven  been  doflcribed 
(Malaseez)  as  s<iiiamou3.  Fig.  290  shows  a  fiection  of  such  a  tumour 
which,  fio  far  aa  could  be  made  out,  sprang  from  the  alveolar  epi- 
thelium. Aa  will  be  noticed,  the  colls  have  a  spheroidal  type. 
Corpora  amylacea,  as  in  many  other  affections  of  tlio  lung,  have  been 
referred  to  by  Wagner  (No.  138,  1857,  p.  161)  and  Langhans  (Na 
13,  xxxviiL  18G7,  p.  53C)  as  mixed  up  \tith  the  growth. 

The  f/tannrr  in  vHkA  a  primly  cemetr  of  Uu  lung  inntlvet  nri^hb&uring  parU 
and  increases  in  cireumferenoe  seems  to  be  imperfectly  uudcrstood.  At  first  sight  it 
looks  exactly  u  If  thn  &ir-vesiclra  formef]  the  iilvroli  of  tlw  cjincer,  and  siich  in  a 
maimer  is  tnif.  The  walls  of  the  one  ore  certoiiUy  ooutiiiuous  uith  those  of  the 
other  at  tbe  margin  of  iho  tumour. 

Malossez  (^o.  4,  iii.  1S7tf,  p.  353)  deflcril)es  the  cancerous  alro<di  as  being  fftnnet) 
out  of  the  air-sacs.  Within  thrni  th^  epithrlinui  pro1iferat«ff  and  aoomunlati**. 
Several  alvruli  ttometiuK>a  o[>eu  in  couimiiuity  and  tbiui  cou»titut«  a  larger  space. 

The  tumour,  hovrerer,  does  not  »ei?m  to  extend  simply  by  iuUltratiug  tlus  ilf' 
vcoiclcA,  uor  doos  the  alveolar  ejiithelium  necejwariiy  take  port  in  the  formatifin  uf 
the  cAUcer  celLi  at  the  jmrticnlar  spot  examined.  The  pi-occsa  by  which  the  tiintour 
epreodfl,  on  the  euntrary,  Hei'ms  to  be  iilenticAl  with  that  by  which  cancer  r . 
through  tisaubfl  eUewherc,  namely,  by  aid  nf  tlie  ploiinia  cannU  and  lyn 
vcsela.  Rows  of  cancer  c^lls  (Fig.  '29H,  h,  t»)  can  be  noticed  piercing  into  the  ulv«^'Ur 
walla  (me).  Tliey  soon  caum.*  tliiukeuing  of  tliv  iturrounding  tiwmift  The  lyinpb- 
■pMM  become  divtendcd  into  ooiicorous  alveoli  {ra).  By  a  prooess  of  invagination 
thiM  an  projected  Into  the  oir-aocs,  whereby  the  inleriors  of  the  air-soce  ap[«r«nUy 
Income  filled  with  cancer  tisfitir  'Diia  is  rpjieated  in  luljoecnt  ports,  so  that  the  long 
ultimately  bvcomr^  converted  into  a  aulid  tumour  mow. 

Secondary. — This  is  oftener  met  with  than  the  foregoing.  The 
tumours  are  multiplo  and  are  moru  thoroughly  circiuuacribcd  than  in 
tho  case  of  the  primary  iiincer.  The  nature  of  the  e})ithetium  vArieft 
with  the  seat  of  iho  jirimary  growth. 

Preparaiivn. — Most  of  the  tmnoui*8  are  Ite^t  hai*dened  in  "  A."  StAin 
in  logwood  and  eosin,  mid  either  moiuit  in  Farrants'  solution  or  clarify 
and  fiuish  iu  dammar  lac 

ZAUraiure  on  TuMour$  of  Lung  and  Plnira.—AAams  iOnitym^  Enchondrooka)  t 
Trans.  Path.  Soc.  Lend.,  ill  18£i0-51.  p.  5S.  Beck  (Primary  Utrjnchial  Cancer): 
Ztscbr.  f.  Heilk.,  Prog,  v.  IA84,  p.  450.  Churtoa  (Hnchondronia) :  Lanc«t,  lAflS,  i. 
p.  540.  QoetU  (Dermoid  (^«t)  :  Arch.  f.  i>atb.  Auat.,  xx.  1661.  p.  43.  Colo- 
miatti  (Myxo-Sareomal:  Gior.  d.  r.  Accod.  ui  med.  di  Torino,  xli.  187C,  |'.  11^9, 
Dalton  (Knohondroma):  Trans.  Path.  .S'>c.  Lond.,  xxxv.  1883-84.  \k  82.  Fdrwtcr 
(E»ohondio»ui) :  Arch.  f.  path.  Anat.,  xiii.  1858,  p.  106.  Friedlander  (Cancroid 
ijt  a  Cavity) :  Fortochr.  d.  Med.,  iii.  1885,  p.  a07.  Hertz:  CycL  Pratt.  M«i.  ;v. 
Ziemssen),  Eng.  Traoal.,  v.  1875,  p.  433.  Heschl  (Cj-lindromaJ :  xxvii.  1H77,  p. 
S8S.  Jaoeway  (Primary  Cancer) :  N.  Y.  Med.  Reo.,  xxiii.  1883,  ]t.  215.  Kemper 
(Primary  Conoer)  :  Am.  Proct.  Louisvillo,  xxvii.  1883,  p.  7.  Leggf  (Kuch<indn>ma): 
Tivns.  Path.  Soo.  Land.,  xxvi.  1874-75,  p.  II.  Lesser  (EnrbotidnmiA) :  Arch.  f. 
jiath.  Anat.,  Ixix.  1877,  i>.  401.  Ribbert  iLjTnpbomatsl ;  Arch.  f.  fiatli.  Anat., 
oil.  ISfi.'..  p.  iUl.  Rindfleisch  (Filmmia):  Arch.  f.  jiath.  Anat.,  Ixxxi.  I8J*0.  p. 
&1«.  Shattuck:  Cjel.  Proct.  Meil.  (v.  ZieiUMsen^  Suppl.,  1881.  p.  31t{.  Stilliar 
(I'riniary  Canow):  Arxrli.  f.  mtU.  Auat,  txxxiii.  18SI,  p.  77.  West:  KriL  yM. 
Jouni.,  1884.  i.  p.  904.  Wilks  (FibrrHCelluUr) :  Trans.  Pallu  Soe.  Loud.,  ix.  l^o:, 
p.  31  ;  {Enohondroma)  Ibid.,  xiii.  1S41-62,  y.  27. 

l^iUraiuix  <m  Hnrcoma.—CtuMri  (Spiudlc-Cell) :  Wien.  med.  Prasse,  xix.  1878.  p. 
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112.  Ocmange  :  Rer.  m^d.  d«  Test,  Nuicy,  iv.  1875,  p.  119.  Duckworth: 
Trans.  Path.  Soc.  Loud.,  xxxvi.  1884-85,  p.  120.  Fraser:  Edin.  Med.  Joiirn., 
xxH.  1880,  pp.  577,  673.  Janeway:  Med.  Rec.  N.  York,  xxiii.  1883,  ]».  216. 
Powell :  Bnt.  Med.  Journ.,  1879,  i.  p.  115.  Prevost:  Compt.  rond.  Soc.  a.  biol., 
u.  1876,  p.  173. 

LiUntturc  on  Cancer.  —  Auvard  (Priiuarv):  Pro;?ris  med.,  x.  18S2,  p.  748. 
Bernheim  and  Simon  (Priinary):  Ilov.  ni<kt.  de  Tost,  Nanir^,  xriii.  1886,  \\.  462. 
Comil  (Cauei*roufi  Lymphaiifptis) :  CuQipt.  roud.  Soc.  de  biul.,  ir.  1877,  p.  130. 
DeboTC  (Cancer  of  P.  Ljinitlitttics) :  Union  mi^d.,  xvviii.  1879,  n.  1021.  Dorsch  : 
Ein  Fall  v.  priraaron  Lungorikrolis,  etc.,  1886.  Eberth :  Arch.  i.  p»tli.  Anat.,  xlix. 
1870,  p,  61.  Finlay  and  Parker  (PrimiiiT  Cylindrical) :  Mcd.-Cbir.  Traus.  Lond., 
Ix.  18/7,  p.  313  ;  tiUo,  Ahstr.  Proo.  Rov.  ftteO.  and  Chir.  Soc.  Lonil.,  viii.  1880,  p. 
240.  FnedUnder:  Fortschr.  d.  Mcd./iii.  1585,  p.  307.  Van  Giesen  :  Med.  Heo. 
N.  Ynrk,  xvi.  1879,  p.  495.  Hojle  :  Jouni.  Anat.  and  Phyaiftl.,  xvii.  1882,  p.  600. 
Langhans  (C.  and  Corp.  Amylacea) :  Arch.  f.  path.  Anat..  xxxviit.  1867,  p.  497. 
Malassez  :  .Vrch.  d.  Physiol,  norm,  et  jHitli.,  iii.  1876,  p.  353.  Perls:  Arch.  f. 
I»ath.  Anrit..  \y\.  1S72,  p.  437.  Schottelius :  Ein  Fall  v.  priuiarea  Lungenkrehft, 
1874.  Stillingirriiaary) :  Arch.  f.  \*Ai\\.  Anat.,  Ixxxiii.  1881,  p.  77.  ThormUilen: 
Ueh.  scc'uuiliireu  Lungciikrchs,  1885.  Wechseknann :  Zur  KenniniBs  d.  priinan-n 
LuugvukrvbiHU,  28S*J.  West  (rrimary) :  Traus.  Path.  Sou.  Loud.,  xxxv.  1S83-84, 
pp.  87,  88. 


Hypertrophy  of  Pulmonary  Muscle. 

668.  In  the  lower  animals  the  muacuUr  fibre  of  the  lung;  inclines  to  hjrpertrophy. 
Eb«>rth  (No.  13,  Ixxii.  1878,  p.  96)  deacribefl  how,  in  v&rioiut  auinmla,  more  [torticu- 
larly  in  the  cat,  as  a  result  of  caseous  pneumonia,  or  -whou  the  lung  contains  vermi- 
form panisites  (atrougylus),  tbu  delicate  muBcle  fibres  Gf  the  alveoli  becoait>  converted 
into  A  coarse  network.  The  miiacular  fibre  of  the  small  arteries  may  also  thicken 
to  donble  or  three  times  its  uimal  bulk  under  like  conditiona. 

Animal  Parasites.     (Sog  Animnl  Parasites  goneraUy.) 
ILemokkhagic  Infarction.     (See  EmLolism  and  lufarctioii.) 

Omtral  LUcratiire  (m  Diseases  of  Re^tiralonj  Orj/n^w.— Eberth  (FTi-perplafiia  of 
IfoMclrts):  Arrh.  f.  path.  Anat.,  Ixxii.  1878,  p.  96.  Fuller:  On  Diaeascs  of  the  Lungs 
andAir-Poss^d.  Hertz:  Cycl.  Pract.  Med.  (v.  Zicrasscn),  Eni.  Transl.,  v.  1876,  p. 
263.  Learning; :  Contributiunii  to  the  Study  of  Diseases  of  the  Heart  and  Lungs, 
1884.  Nieraeyer :  Die  Lmigo,  1S87.  Orth  :  Lohrbuch  d.  spoc.  path.  Anat.,  1886. 
Powell :  On  Di^^anes  of  tlio  Lun^  aud  Pleurce,  etc.,  1886.  rox  :  Diftoswa  of  the 
Ltiuf;  and  PU-uiti,  1891.  S^e  :  Dcs  nialiidii*.s  .•limpteK  dn  jtounion,  etc.,  1686  (Eng. 
Trwudl,  by  Hurd,  1S85).  Shattuck :  Cycl.  Pract.  5Ie«J.  (Ziemssou),  1381  (SuppL, 
p.  281).  Traube  (Neuroses):  In  fiis  Ges.  Biitr.  t.  Path.  u.  Physiol.,  iii.  1878,  p. 
628.     Waters :  In  his  Coutrib.  CUn.  and  Pract.  Med..  1887. 


CHAPTER   LVI 
THE  LIVER 
Anatomical  Details. 
669.  The  average  weight  of  the  adult  human  liver  is  somewhere 


VML  Vr.— NukMAt.  Ufiuji  Lt^kM.  uai.>  ■Uuuti.fe  vtaixui  u  Pemumuu  Auw  aMD  Hot*] 
WAMMMWn'  SOLITION  mt  AM  m  BHaW  TKB  NaTCIUI.  AjTmA%AMtM  (X40  DlAM^) 

(1,  «)  BnaehM  of  pettftl  vain  raroundod  bjr  tbc  w  iwmetl  Olitaon't  e^nlt ;  (6)  muJJ  Ul«  4mIi 
(c^bmach  of  b«p«tt<-  vt>in. 

about  three  pounda     It  is  provided  with  a  c/ipsuUy  thin  and  ehinin^ 
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and  made  up  of  a  superHcial  and  a  deep  layer.  The  superficial  layer 
is  continuous  vnth  the  peritoneum,  while  the  deep,  which  is  the 
thinner  of  the  two,  is  connected  with  the  interstitial  stroma  of  the 
organ  by  delicate  slips  of  fibrous  tissue.  It  is  by  means  of  these 
fibrous  processes  that  the  capsule  is  attached.  They  are  of  importance 
from  the  fact  that  in  cirrhotic  suites  of  the  organ  they  become 
thickened,  and  by  their  contraction  bring  about  the  characteristic 
"  hobnail  '*  appearance  of  the  suifacc. 

Its  coiowr  is  a  dull  chocolate-red,  becoming  brighter  on  exposure. 

The  lohulrs  are  so  ill  defined  in  the  human  liver  that  it  ia  with 
difficulty  they  can  be  recognised  (see  Fig.  297).  The  reason  of  this  ia 
that  the  interstitial  stroma,  or  Glisson's  capsule,  as  it  is  called,  is 
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Pni.9S8.—DuTiuBrTio!fOFTBi Hepatic  AKTSHYisMBtTcoMTJU  r/rjjr(AmtiiCtauoirssGSBWnrrX 
(fw)  BrsDch  nf  porUl  vein  vlth  plexiui  of  hepatic  arterr  twigs  aruand  It :  (a,  a,  a)  bnuiohm  of 
brpftUc  ftrtrry  wblcb  pon«tnt«  the  luhole  and  nmlty  in  middle  tone ;  (hap)  tbe  plamu  of  capUUrlea 
at  tk«  omtrft  into  which  tboMi  diriiio  ;  (Ai->  litspattc  vein. 

sparse,  and  hence  does  not  demarcate  their  borders.  The  large  vessels 
risible  to  the  naked  eye  on  section,  are  mainly  branches  of  the  portal 
and  hepatic  veins. 

Pathological  Zones. — For  pathological  purposes  the  lobule  is 
divide<l  into  three  zones  iu  kooping  with  the  areas  irrigated  by  the 
three  vessels.  Thus  the  outer  half  or  third  contains  the  branches  of 
the  portal  vein,  and  hence  is  known  as  the  porial  mn  zon^  ;  branches 
of  the  hepatic  artery  are  furnished  to  the  middle  third,  and  this,  accord- 
ingly, is  called  the  heptifk  artert/  j^mf ;  while  the  inner  third  is  the  area 
in  which  ramify  the  branches  of  the  hepatic  vein,  and,  consequently,  it 
bears  the  name  of  the  hepatic  veiti  zmxf.  Each  of  the  zones  in  question 
serves  as  the  starting-point  for  particular  diseases  of  the  organ,  hence 
the  importance  of  their  recognition. 
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The  diBtribution  ol  tlie  tmmIs  of  the  lobule  seems  to  be  as  foUown :— The  hepatic 
uiery  runs  in  the  iutcrstitUl  tiuue  (Glisson's  u«|i«ule)  along  with  the  portal  veiu 
and  bile  duct  White  embedded  iu  tltix  lutcntitial  tissue  it  giv«A  otf  aeTeml 
brmnchcfl,  which,  it  is  said,  anastomose  ivith  the  portal  vein.  Tlieee,  however,  as 
Chn!0DS2Czew8ky's  gnphic  work  on  the  subject  of  the  hepatic  blood-supply  iXo.  13, 
X3txv.  186«,  p.  153,  PI.  IlL  Fig.  5)  has  conclusively  demonstrated,  form  only  on« 
and  proh&bly  a  minor  arcs  of  distribution  of  the  artery.  Other  branches  are  givssi 
off  at  intervals  which  pass  into  the  lobule,  and  at  a  point  corresponding  to  its 
middle  tliirU  break  up  into  a  number  of  small  twigs  whose  capillaries  are  distri- 
buted in  a  dense  mesbwork  at  the  so-called  centre  of  the  lobule.  These  oapiUariM 
instead  of  being  regarded  as  belonging  to  the  hepatic  vein  sliould  be  Looked  opoa  as 
essentially  belonging  to  the  hepatic  artety.  For  it  is  the  bepatio  artery  which 
supplies  them  with  the  blood  necessary  to  enable  the  liver  cells  in  their  vicinity 
to  exorsto  such  subctanoei  as  indigo-canuine  and  presumably  to  secrete  bi]e  (se« 
p.  185). 

Tlio  portal  vein,  on  the  contrary,  has  its  ehief  capillary  expansion  in  tlte  enter 
half  or  third  of  the  lobule.  It  is  these  ca]tillaries  which  supply  the  blood  piiiiMsry 
for  secretion  from  the  corresponding  area.  They  are  wider,  more  voluminotu;  thsa 
those  at  the  centre  of  the  lubtile,  bat  ultimately  anastomose  with  them. 

The  accompanying  illustration  (Fig.  298}  from  Chrzouszezcwsky's  work  ahovs 
the  distribution  of  the  hepatic  artery.  After  ligaturing  the  portal  rein  solution  of 
carmine  «-bj)  injected  intra  vUam  into  the  hlood  of  iho  dog  or  pig.  Immediately 
upon  injecting  the  carmine  the  other  reasels  were  ligatured  and  the  liver  removeiL 

As  will  be  seen,  the  ii^'ected  branches  of  the  hepatic  artery  yyv)  at  the 
]icriphery  of  the  lobule  form  a  plexus  around  the  main  trunks  of  the  portal  Tsin, 
while  lung  twigs  pass  into  the  lobule  to  break  up  into  the  plexus  of  capillariaa  belon 
ref«rred  to  in  the  inner  zone.  It  is  around  these  long  branches  that  the  dspodtioB 
of  die  lonj'likt  mhttanot  oommonoes,  and  the  wide  inten'als  between  the  indiridBsl 
branches  are  peculiarly  soggestivo  of  the  irregular  distribution  which  it  at  Arst 
exhibits. 

Acinous  Nature  of  Gland. — Up 
tiU  lat«ly  tho  y>ortal  veiu  and  the  bile 
ductA,  which  lie  embedded  in  a  common 
enveloping  coat  of  fibrouB  tiMUOp  wen 
looked  upon  as  forming  the  external 
boundary  of  the  lobule,  while  the  hepatic 
vein  was  held  to  indicate  it«  internal 
aspect.  It  is  questionable,  however, 
whether  this  method  of  regarding  the 
relative  position  of  the  parts  is  correct 

The  liver  is  essentially  an  acinoas 
gland.  The  usual  method  of  describing 
it  as  composed  of  lobules  arranged  in  a 
racemose  fashion  on  a  stem  consisting  of 
the  hepatic  rein  is  different  from  that 
applied  to  any  other  gland  in  the  body. 
The  dud  of  a  gland  is  always  held  to  be 
its  stem.  Sabourin  (No.  446,  p.  &6)i, 
accordingly,  regards  the  bile  duct  and 
(he  accomiianying  branch  of  the  portal  vein  as  occupying  the  true 
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centre  of  the  lobule,  while  the  hepatic  or  sub-hepatic  vein,  he  holds,  de- 
marcates the  periphery.  The  ordinary  "  lobule,"  in  the  old  acceptation 
of  the  term,  consists,  from  hia  i>oint  of  view,  of  several  acini,  each 
acinus  constituting  a  triangular  eegment  of  the  same,  its  base  facing  the 
portal  vein,  its  apex  towards  the  hepatic.  The  acinus  is  composed  of 
A  mass  of  liver  cells  grouped  around  a  fine  bile  duct  sprouting  out 
from  a  main  channel,  and  its  capillaries.  The  several  lobular  segments 
or  acini  thus  attaclied  to  a  main  bile  duct  constitute  a  *'  biliary  lobnle  " 
in  the  sense  indicated  by  Sabourin. 

In  several  of  the  lower  animals  where  the  structure  of  the  liver  is 
less  complex  (e.g.  reptiles)  the  organ  retains  the  tube-like  or  acinous 
structure  which  it  poascsaes  in  the  embryo.  The  duct  is  auiTountled 
by  a  single  row  of  liver  cells,  one  side  of  which  is  turned  to  the  duct 
while  the  other  lies  in  contact  mth  the  blood-vessels.  The  liver  of 
Man  repeats  this  type  of  structure.  The  ducts  no  doubt  branch  more 
freely,  but  nevertheless  are  bounded  by  rows  of  liver  cells  as  in  forms 
lower  in  the  scale. 

Origin  of  Bile  Ducts. — Beale  was  of  opinion  that  the  true  bile 
ducts  communicate  directly  with  a  j>Iexu8  of  bile  capillaries  whose 
meahes  enclose  individual  liver  cells.  In  this  he  was  confirmed  by 
Frey  and  K'illiker.  Chrzonszczewsky  (No.  13^  xxxv.  1866,  p.  153) 
gave  Btill  further  support  to  this  view,  which  is  now  pretty  generally 
accepted,  by  the  beautiful  artificial  and  natural  injections  made  by  him 
of  the  capillary  bile-channel  system  of  mammals.  He  <liscovered  that 
indigo-cormino  is  excreted  by  the  liver  cells  when  introduced  into  the 
circulation,  aud  displays  by  its  colomtion  a  network  of  delicate  bile 
tubes  having  the  above  relationship  to  the  liver  colls  (loc.  cU,  PI.  III. 
Fig.  2). 


FUNCnOXS   OF  THE   LlVER   IN   RELATION  TO   ITS   PATHOLOGY. 


670.  There  is  no  gland  in  the  body  which  discharges  such  midti- 
farioua  duties  as  the  liver,  and  hence  j>erha|^  the  cause  of  its  becoming 
so  often  deranged.  It  cannot,  however,  be  regarded  as  a  gland  which 
has  much  to  do  with  digestion  pure  and  simple,  except  in  as  far  as  its 
secretion  aids  in  emulsifying  fats. 

Its  chief  functions  appear  to  be  : — 

(1)  The  destruction  of  coloured  blood-corpuscles. 

(2)  The  secretion  of  bile. 

(3)  The  formation  of  urea. 

(4)  The  construction  of  glycogen  out  of  grape  sugar  and  proteids, 
and  the  storing  up  of  this  in  its  cells. 

(5)  The  direct  generation  of  a  small  quantity  of  gnipe  sugar  in  its 
aubetance  probably  from  peptones  supplied  to  it 

(6)  The  excretion  of  carbonic  acid. 

(7)  The  interception  of  certain  poisons. 
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(1)  The  IkfiruciioH  of  Coloured  Iilood-C(frpuadt6, 

Coloured  blood -coq^usclea  are  constantly  entering  tlJO  circulation 
from  the  bone-marrow  and  spleen.  AVhat  Ijecomes  of  them  ?  How  U 
the  pro[>ortionul  number  niiiinlained  7  There  must  be  a  destruction 
somewhere.     Wheri*  dtjos  it  occur? 

The  liver  apijarentl}*  is  the  organ  in  which  they  chiefly  meet  their 
fate.  On  being  carried  to  the  liver,  certain  of  them  are  evidently 
dissolved  and  split  up  into  several  new  products,  bile  pigment  and  urea 
being  the  two  of  most  importance.  Bile  pigment  is  a  derivative  of  the 
Juemoglobin  of  the  blood,  and  it  is  when  the  blood-corpuscles  perish 
that  the  conversion  of  the  one  into  the  other  takes  place.  In  djring, 
the  corpuscles  yield  up  their  pigment  and  also  furnish  an  abundant 
supply  of  proteid  material.  Tlie  cause  of  the  blood-corpuscles  peri*hing 
remains  a  mystery,  but  possibly  they  are  dissolved  by  the  bile  acids. 
Both  outside  tho  body  and  when  retained  in  the  blood  these  acids 
have  a  most  destructive  action  upon  the  coloured  coqiuscles.  Kiihne 
(No.  13,  xiv.  1858,  p.  310)  describetl  blood -corpuscIeH  as  dittohiiig 
under  the  microscope,  when  bile  acids  were  mixed  with  them. 


(2)  llie  Secretion  of  Bile. 

Its  Source. — Most  authors  arc  of  opinion  that  the  bile  pigment 
is  secreted,  not  merely  excreted,  by  the  liver.  The  pigment  set  free  by 
the  destruction  of  blood-coi*pusules  is  metamorphosed  into  that  of  bile 
by  tho  agency  of  the  liver  cells ;  so  that  if  an  increased  quantity  of 
hemoglobin  be  furnished  to  the  organ  by  injecting  this  substance  into 
the  circulation  of  an  animal  with  a  biliary  fistula  the  secretion  of  bile 
colouring  matter  ia  augmented  (Stadelmann).  And  as  showing  that 
the  bile  pigment  is  not  formed  in  the  blood-channels,  and  merely 
Axcroted  by  the  liver,  excision  of  the  organ  in  birds  does  not  induce 
jaundice  (Stem,  No.  104,  xix  1885,  p.  39). 

At  tho  same  time,  however,  it  should  be  remcmlicrcd  that  certain 
authors,  such  as  Harley  (No.  443),  held  that  while  the  bile-salts  are  a 
true  liver  product,  the  bile  pigment  exists  preformed  in  the  blood. 
Tliis  view,  however,  does  not  meet  with  acceptance  at  the  presi^nl  day. 
The  prevalent  opinion  is  ihut  Ijoth  are  products  of  secretion  of  the  liver. 

It  ought  to  be  mentioned,  nevt*rtheless,  that  bile  pigment,  or  some- 
thing anaJogouB  to  it,  as  Quincke  has  shown  (No.  13,  zcv.  1884,  p.  129), 
may  be  derived  from  blood  lying  in  tho  tissues,  but  never  apparently 
so  long  as  it  is  retained  within  the  blood-vessels.  The  transformation 
takes  place,  even  in  this  case,  under  the  influence  of  the  living  elements 
of  the  tissues,  thus  showing  that  it  is  a  true  vital  action. 

LftUchonbfrger  (No,  12,  xcvil  1888.  Ab.  11.  p.  15)  found  thst  when  blood  is 
iujectfid  sulicuUneoiuly  into  the  tSmnm  of  the  horse,  the  hiemoglobin  separmtM  into 
two  pigmeutA.  Ono  of  tlieae  (mcUniue)  contsiui  iron,  the  other  doee  not.  He  cftlla 
the  Utter  cholegiobin.     It  hsa  *  yeUowUh  rod  colour. 
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It  might  naturally  be  expected,  if  the  seat  of  destruction  of  blood- 
corpusclos  ia  within  the  liver,  that  the  blood  of  the  hepatic  vein  would 
contain  fewer  of  them  than  the  blood  of  the  portal  vein  or  hepatic 
artery.  Such  apparently  is  the  case.  Malassez  in  the  year  1873,  and 
Nicolaides  later  on  (No.  4,  x.  18S2,p.  531),  stated  that  they  hiul  found 
the  coloured  corpuscles  of  the  sub- hepatic  veins  less  numerous  than 
those  of  the  portal. 

The  relative  quantity  of  htemoglobin  in  the  blood  of  the  two 
vessels  ha-s  not  been  so  definitely  settled,  although  Pfliigor  asserted 
that  it  is  alike  in  both. 

The  source  of  the  hile  tjcith  has  nut  beou  det^miined. 

Vessels  which  furnish  the  Bile. — With  the  view  of  ascertaining 
which  vessel  it  is  that  runiishes  the  blood  from  which  the  bile  is  secreted, 
Chrzonszczcwsky  (No.  13,  xxxv.  I  SCO,  p.  160)  employed  the  injection 
of  indigo-carmine.  This  substance,  as  previously  mentioned,  when 
passed  into  the  blood  circulation,  is  excretetl  by  the  liver  cells  and 
colours  the  bilo  channels.  By  ligaturing  one  or  more  of  the  three 
vessels  connected  with  the  liver,  and  subsequently  injecting  It  into 
the  blood  circulation,  he  demonstrated  that  apparently  both  the  port^il 
vein  and  hepatic  artery  are  thus  concertied.  When  tlie  portal  vein 
was  tied  the  centre  of  the  lobule  almost  alone  was  coloured  ;  when  the 
hepatic  artery  was  the  subject  of  ligature,  the  injection  was  confined 
almost  exclusively  to  the  periphery.  Thi-ro  are  thus,  he  says,  hvo 
aecTfiin^  areus  in  the  lobule,  the  out<^r  supplied  by  the  portal  blood, 
the  inner  by  the  blowl  of  the  hepatic  artery. 

Quantity  and  Quality  in  Man. — A  number  of  very  usefid  obser- 
vations have  been  made  upon  the  secretion  of  the  healthy  human  bile 
by  Copeman  and  Winston  (No.  179,  x.  1889,  p.  213).  The  subject  of 
observation  was  an  otherwise  healthy  womaUj  aged  26,  on  whom  it  waa 
found  necessary  to  make  a  biliary  fistula  into  the  gall-bladder,  owing 
to  the  common  duct  being  occluded  at  its  lower  end  l»y  a  gidl-stone. 
The  liver  was  found  after  death  to  be  quite  healthy,  and  death  took 
place  from  accidental  hu.miurrbage. 

The  amount  of  Ijile  given  oft'  in  twenty-four  hours  was  on  an  average 
27  ounces,  or  779-625  c.c,  an  amount  considerably  in  excess  of  that 
recorded  in  somewhat  similar  cases  by  Ranke  (652  c.c),  v.  Wittich 
(532*8  C.C.),  and  Yeo  and  Herroun  (374'5  c.c).  The  patient  at 
time  of  observation  weighed  94.}  lbs.  and  waa  well  nourished.  In 
a  man  of  12  stone  it  probably  amounts  to  something  like  48  ounces 
daily. 


The  qtiftntity  secreted  at  varioiut  timvs  of  the  day  mriod  cooaidenibly.  The 
meals  iu  St.  Thomas's  Hoepital^  in  ^hich  she  waa  n  patient,  irora  taken  at  the  follow- 
ing hours :— Breakfast,  5  A.if.  ;  lunch,  10  a.m.  ;  diniiur,  1  r.u.  ;  tea,  4.S0  P.M.  : 
supper,  7.30  P.M.  Tlie  greatest  flow  occurred  btitwocn  lunoh  and  dinner,  and, 
ouhooaly  enough,  luncli  was  aamall  meal  ;  it  sank  aft«r  dinner,  and  tlie  next  highest 
live  took  place  at  midnight  ,  w]iile  tlie  smallest  umounl  was  swreted  about  brcakfaet- 
ttme  (5  0.11.).     Tliero  was  mmally  a  rise  one  to  two  hours  oftor  a  meal.     It  did  not 
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flow  ereuly.  but  in  whxt  looked  like  sptsmodio  jerks,  almoflrt  as  if  expelled  by  the 
psrist&ltic  action  of  the  ducts. 

Paton  and  Balfoiir  (No.  599,  iii.  1891,  p.  191)  made  verj'  careful 
obttervation  of  a  similar  case  in  a  healthy  wotnan.  They  elicited 
that  the  daily  amount  of  bile  secreted  was  somewhere  about  600  c.c. 
(greatest  638  cc);  hut  that  the  meals  usually  taken  had  no  immediate 
effect  on  the  flow. 


(3)  Th£  Formaiion  of  Urea. 

From  time  to  time  it  has  been  asserted  that  the  urea  excreted  in 
the  urine  is  formed  in  one  or  more  of  the  following  localities — (1)  in 
the  kidney,  (2)  in  the  muscles,  and  (3)  in  the  liver.  That  the  kidney 
is  not  the  source  of  it  more  than  any  other  organ  seems  to  be  proved 
by  the  fact  that,  when  both  organs  are  excised,  urea  is  found  in  large 
quantity  in  the  blood.  The  ludney,  apparently,  is  simply  a  means  of 
separating  the  urea  from  the  Mood. 

In  regiu*d  to  its  supposed  origin  from  muscle  it  does  not  seem  to  be 
))roved  that  violent  muscular  exercise  occasions  an  increase  of  the  urea 
of  the  blood  or  of  that  excreted  in  the  urine ;  urea  is  not  present  in 
any  quantity  in  muscle  (Haycraft).  The  arine,  under  unduly  gi-eat 
musculai*  exertion,  may  contain  an  excess,  but  such  does  not  follow  as 
a  necessary  consequence.  The  last  supposition,  namely  that  the  liver 
is  the  organ  from  which  the  great  mass  of  the  uroA  is  derived,  initiated 
as  the  notion  was  by  the  researches  of  Heyn^ius,  Stockvis,  Ludwig, 
Meiftsner,  and  Cyon,  is  daily  gaining  support  from  physiological  ob- 
servation. 

Of  late  the  blood-corpu»cles  have  come  to  bo  regarded  as  one  of 
the  immediate  sources  of  it.  The  liver,  as  already  mentioned,  is  the 
organ  in  which  the  coloured  blood-corpuscles  chiefly  suffer  dissolQtion, 
and  the  greater  or  less  amount  of  urea  given  off  in  the  urine  is,  in  part  at 
least,  account-cd  for  by  a  corresponding  increase  or  diminution  in  tlie 
number  of  blood-corpuscles  which  perish  within  it  It  is  not  denietl 
that  urea  may  result  either  from  tissue  metabolism  or  blood -coqmsde 
destruction  in  otlier  parts  of  the  bo<ly,  but  only  in  smiill  quantity. 

In  8up]>ort  of  the  view  that  the  nitrogenous  food,  although  the 
indirect,  is  not  the  immediate  source  of  the  entire  amount  of  the  urea, 
it  ha^  been  shown  that  an  increase  may  occur  u{x>n  a  rice  diet  The 
amount  in  the  urine  is  somcwliat  augmented  after  food,  but  this,  as 
Oliver  suggests  (No.  6,  ii.  18]?6.  p.  lOU),  may  not  be  due  to  the  pro- 
ducts of  digestion  directly  affording  the  increase,  but  to  the  greater 
activity  of  all  the  digestive  organs  at  this  time.  The  num1»er  of  blood- 
corpuscles  destroyed  during  digestion  is  "greater  than  in  the  inten-als. 

Exacerbations  in  the  quantity  excreted  take  pluce  during  tike 
coimie  of  pulmonary  phthisis  and  the  various  cachexias.  These  can- 
not be  cxpUiincd  upon  the  diet  theory,  but  seem  rather  to  be  caused 
by  progressive  and  excessive  periodical  destruction  of  blood-corpuscles. 
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The  administration  of  drugs  such  as  pyrogallic  acid  and  toluylendiamin,. 
which  destroy  large  numbers  of  blocKl-cor|iii3cles,  i&,  moreover,  followed 
by  a  large  increase  of  the  urea  discharged.  Paton  (No.  /*,  xx.  1886, 
p.  114  <!^  s£q.)  has  sho^^^l  that  aa  the  number  of  the  one  descendfl  the 
quantity  of  the  other  ascend.s. 

Pathological  observations  also  lend  considGrablo  support  to  tliQ  theory  ol' 
urc*  Iteing  formed  by  the  liver,  for  when  it  is  the  suljoct  of  disease  which  destroys 
or  inifiaire  its  secreting  celU,  the  quantit)'  of  urea  present  in  the  urine  folia.  Thifl 
presupposes,  of  eonrae,  that  the  fimctions  of  the  kidneys  remain  unchanged. 

Thus  Broaardol  (No.  -i,  iii.  187«,  p.  373)  found  that  :— 

(1)  In  oonte  yt*llow  atropliy  the  urea  shed  hy  the  kidneys  diminishes,  and  may 
eren  dtMp])ear. 

(2)  In  the  jaundice  from  phosphorous  poisoning  in  Man  or  in  th«  lower  animals 
the  urea  sinks, 

(3)  Vi'hc-n  a  siippurati\-e  hepatitis  lias  reached  the  stage  of  destroying  a  large 
mass  of  liver  substance  the  urea  falls. 

(4)  In  biliary  lithiasis,  where  the  duct  is  choked  by  a  gallstone,  and  whoru  a 
biliary  stasia  follows,  it  also  sinks,  but  more  particularly  during  a  spasm  of  biliary 
ooUc 

{5)  In  both  atrujfliic  and  hypertrophic  {sic)  cirrhosis  it  falls  to  a  very  low  ebb  ; 
and  in  tlio  atrophy  induced  by  old -standing  valvular  disease  of  the  heart  a 
diminiubcd  quantity  is  cast  off.  He  says  that  it  also  comes  down  in  fatty  liver, 
and  in  chronic  dutcases  of  the  organ  such  as  cancer.  In  hepatic  congestion  it  rises, 
while  in  diabetes  it  reaches  a  higher  pitch  than  in  any  other  disease. 

The  quantity  of  urea  eliminated  from  the  liver  in  twenty-four  hours 
seems  to  depend,  cekris  paribus^  on  two  factors,  namely — (1)  the  integ- 
rity of  the  liver  cells,  and  (2)  the  greater  or  less  activity  of  the  hepatic 
circulation.     It  is  greatest  a  few  hours  after  a  meal. 

M'Kendrick  (No.  4G5,  ii.  p.  422)  says  it  sinks  from  9  A.M.  till 
noon  or  1  P.M.  It  then  rises  and  reaches  a  maximum  at  4  P.M.  It 
afterwards  falls  till  8  or  9  P.M. ;  and  again  rises  towards  1 1  P.M. 

Urea  and  Temperature.  —  Pyretologists  usually  regard  the 
quantity  of  urea  climiiiatod  in  disease  as  subject  to  ogciliations  in 
temperature.  This,  according  to  Brouardel  (No.  4,  iii.  1S76,  p. 
373),  is  questionable  doctrine.  In  a  certain  number  of  fevers 
the  urine  does  not  contain  an  excess  of  urea.  In  ict^re  grave  (acute 
yellow  atrophy)  the  axillary  temperature  may  reach  39'*  to  40^  C, 
even  41",  and  only  a  trace  of  urea  be  iuuiid,  the  reason  being,  in  all 
probability,  that  the  liver  cells  which  should  elaborate  it  have  been 
almost  completely  destroyed.  Ringer's  ami  Chalvet's  experiments 
seem  to  show  that  the  urea  in  intemiittent  fever  increases  before 
the  temperature  rises. 

Connection  with  Bile  Secretion. — There  is  another  fact, 
however,  as  brought  out  by  Paton's  observations  (No.  5,  xx.  1886, 
p.  114  cl  setj.),  which  shows  still  more  clearly  that  the  groat  bulk  of 
the  urea  is  derived  from  the  destruction  of  blood-corpuscles,  namely, 
that  there  is  a  direct  relationship  between  the  quantity  of  bile 
secreted  by  the  liver  and  that  of  the  urea  excreted  by  the  kidneys. 
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Dnigs  which  incrcajte  the  amount  of  the  one  augment  that  of 
the  other,  the  mutual  relationship  appearing  to  depend  upon  the 
number  of  hlood-corpusclea  which  Buffer  dissolution.  The  blooil 
pigment  goes  to  form  bile  pigment,  and  the  proteids  are  resolved 
among  other  pro^lucts  into  urea.  Hence  it  will  l>e  found,  an  a  rule, 
that  high-coloured  urine  contains  a  large  percentage  of  urea,  and 
this  irrespective  of  concentration.  It  does  not  necessarily  follow, 
however,  that  jaundiced  lu-ine  contains  a  correspondingly  large  pro- 
portion, for  here  the  pigment  is  indicative  of  some  disturbance  having 
occurred  in  the  functions  of  the  organ  which  upsets  the  usual  relation- 
ship l»ctwcen  pigment  formation  and  uroa  elimination. 

Summary. — All  things  considered,  it  would  seem  that  the  chief 
sources  of  the  urea  eliminated  in  the  urine  are  threefold,  namely — (I) 
from  the  destnictiou  of  blood -corpuscles  in  the  liver,  (2)  from  the 
creatine  of  muscle,  and  (3)  from  the  proteid  constituents  of  the  blood. 
Of  the  throe,  however,  that  traceable  to  the  liver  seems  to  be  the 
largest  and  the  most  important. 

(4)  Tft€  ProduHion  of  Glycogen. 

From  what  has  been  already  said  on  this  subject  under  the  head- 
ing of  Dialwtes  (vol.  i.  p.  520),  little  further  requires  now  to  l>e 
added  for  the  pur|K»8es  we  have  in  view.  The  reader  will  remember 
that  although  the  carbo-hydrates  are  the  chief  source  of  glycogen, 
yet  it  is  also  dcriverl  in  (Mirt  from  the  protcids. 


V.  Merino  (Xo.  1(19,  liv.  1877,  p.  274)  proved  that  gni]>c  migar,  (maa 
milk  Hti^r,  fniit  sugar,  iiiuUn,  licbcuin,  glyctTuie,  arbutiu,  gdlatiuf,  and  albumiat 
{f.tj.  fibrin,  casein),  when  administered  to  survnl  dng^,  whose  livera  arv  moaUy  frm 
from  glyf^oj^n,  each  cuum  the  appearance  of  considerable  qoaniitics  of  thia  suhstum 
in  the  organ  :  wliile  after  inoaite,  raanuitc,  queroite,  crythiit«.  and  fat  \\t  failed  to 
dvtwi  any  notable  iioautity.  Similar  resalta  have  been  attained  by  SalotoMi  (V< 
13,  UL  1864,  p.  313)  and  othcra. 


(5)   The  Direct  GmertUian  of  Sugar, 

Physiologists  who  have  worked  at  the  matter  are  all  pretty  we' 
agreed  that  the  liver  contains  a  little  free  sugar  which  apparently  ic 
not  derived  from  glycogen.  If  the  liver  bo  rapidly  excised  and  plunged 
into  boiling  water  within  a  few  seconds  of  the  death  of  the  aiiimal, 
iugar  will  be  found  within  it  in  small  qiuuitity.  In  the  dead  or  rigid 
organ,  of  course,  sugar  is  plentiful,  and  is  derived  from  the  glycogen, 
but  the  sugar  above  referred  to  is  present  evidently  during  life. 
Opinion  seems  to  incline  to  the  idea  that  it  is  maltose,  while  that 
which  is  formed  after  death  is  dextrose  (Florence  Eves,  No.  179,  v. 
1884,  p.  350),  or  a  mixture  of  dextrose  and  maltose  (Musculus  and 
v.  Mering)L  Seegen  (Na  169,  xxviii.  181S2,  p.  99)  believed  tliat  this 
sugar  formed  during  life  in  the  organ  is  derived  from  peptones.     He 
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found  (No.  169,  xxxvii.  1885,  p.  325)  that  after  injecting  peptone  into 
the  portal  vein  the  quantity  of  sugar  in  tlie  liver  was  increased,  and  if 
peptone  was  administered  by  the  mouth,  the  same  result  folloTved, 

(6)  The  Excffiion  of  Carbonic  Acid, 

Charles  (No.  5,  xix.  1885,  p.  166)  affirms  that  carbonic  acid  is 
excreted  in  quantity  with  the  bile,  and  is  derived  from  the  splitting  up 
of  albumin.  He  assumes  that  fifty  molecules  of  water  combine  with 
one  molecule  of  albumin,  and  yield  eight  molecules  of  urea,  seven  of 
glycogen,  five  of  carbonic  acid,  seven  of  oxygen,  and  one  of  sulphuric 
acid.  The  carbonic  acid  in  great  part  escapes  with  the  bile  free  or  in 
combination. 


(7)  The  IfUertepiion  of  Poisons. 

Strychnia,  the  intestinal  ptomaines,  and  other  poisons  are  inter- 
cepted by  tlie  liver.  Hence  a  dose  of  strychnia  M-hich  might  not  have 
a  fatal  etfecfc  when  administered  by  the  mouth  may  prove  jioisonous  if 
injected  into  the  rectum,  from  which  organ  the  middle  and  inferior 
bwmorrhoidal  veins  convey  it  directly  into  the  systemic  circulation 
(Brunton).* 

LitrrtUutt  oii.  AnoUnny  and  Physivlotjy. — Afanassiew  (Anatoniical  Changes] : 
Arch.  f.  d.  gcs.  Phj^ol.,  xzz.  1882,  y.  SSA.  Bennett  (Actiou  ot  J^Iercnry) :  Brit. 
Med.  JooTD.,  1868,  ii.  p.  78;  aUo,  Ibid,,  18d9,  i.  p.  4U.  Bock  and  HofTmann 
(Microohcmical  Relation  of  Liver  Cells):  Arch.  f.  path.  Auat.,  Ivi.  187L*,  j>.  20l. 
Canalis  (Expvriiiieiital,  Hepatic  Tissue):  lutcmat.  MooaUchr.  f.  Auat.  ii.  Uistol., 
iii.  ISS6,  ]i.  ^5.  Charcot  (BUe  Capillaries):  Progr*a  nitd.,  iv.  187(1,  p.  308. 
Chrzonszczewsky  (Aimtomy  and  Physiologj') :  ArcTi.  f.  path.  Aiiat.,  xxxv.  186(J» 

L153.  Del^ptne  {Virtcl-mto  Liver):  I'roc.  Hoy.  Soc,  Lond.,  ilix.  ISOl,  p.  64. 
ineUis  {Bile  Duct  Ti-rniiiiatioiis) :  Compt.  rend.  Acod.  d.  sc.,  xcvi.  1883.  p.  1320. 
von  Mcister  (liegeDfratiua  of  LIvlt  nfter  separation  of  Urge  porttf  of  it ;  functioD  in 
formatiuu  of  Urea)  [Traiisl.  from  Vrach,  ISDl] :  Ocst«rr.-ungar  Contralbl.  f.  d.  mod. 
Wi«svuftch.,  iii.  ]S1<2,  p.  49.  Miura  (Kervi>AO:  Arvh.  f.  path.  AimL,  xcvii.  1984, 
p,  142.  Nesterowrsky  (Xervca) :  Arch.  f.  {Mth.  Anat,  Ixiii.  1875,  p.  41'J.  Nico- 
ial'des  (Number  uf  Red  Corpuscles  in):  ArcU.  de  jdiysiul.  norm,  et  t>ath.»  x.  1832, 
p.  531.  Paton  (Report  on  Henatio  Stimulants):  lirit  Med.  Journ.,  1885,  ii.  p. 
152;  (Composition  and  Flow  of  Bile)  Ibid,,  1892,  i.  p.  900.  Pavy  (luflucnoc  of 
Diet):  Guy's  Ho«n.  Hep.,  iv.  1858,  p.  315.  Pfeiffer  (Connection  of  Bile  Ducts  and 
L.  CelU):  Art'h.  *.  mik.  Anat.,  xxiii.  1883,  p.  Li'2.  Pfltiger  (Connection  of  L.  with 
Nerv.  System):  Arch.  f.  d.  gcs.  PhyBiol,  1809,  ii.  p.  459.  Riess  (Struuiure  of  Bile 
Ducts):  Arch,  t  Anat.  Phvitiol.  u.  wiascDscb.  Med.,  1863,  p.  473.  Rohmana  (0. 
Bladder  FiatuU  in  Dog):  Arch.  f.  d.  ge«.  Physiol,  Mix.  1882,  p.  609.  Rutherford: 
Brit.  M'^.  Journ.,  1875,  ii.  (Sunpl.,  p.  530)  n.  1  ;  aUo,  riactitionct,  xxiii.  1S79,  p. 
321.  Rutherford  and  Vigfzuu:  Brit.  Mwi.  Joum.,  1S75.  ii.  p.  5;  <ils»,  Joum. 
Auat.  and  I'hys.,  x.  1876,  p.  253;  xi,  1877,  p.  61.  Rutherford.  Vignal,  and 
Dodds  :  Brit  M<h1.  .Tonrn.,  1878,  ii.  p.  861  U  nt/j.  Schwcigger-Seidel  (Conniienc«- 
meot  of  BiJc  Duot^) :  Arch.  f.  path.  Aunt.,  xxvii.  1863,  p.  505.  Stahel  (Iron  lu  L. 
in  UiKase):  Arch.  f.  jmth.  Anat.,  Ixxxr.  1381,  p.  26,  Thomson  (Variatious  in 
Anat.):  Joam.  Anat.  and  Physiol.,  xix.  1S34,  p.  303. 

'  The  blood  nY>m  the  nuperior  lueniorrhoidal  veiiu  is  returned  through  the  portal 
lyttem,  that  from  the  middle  and  Inferior  through  the  vena  cava. 
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JAUNDICE— ICTERUS  or  CHOL^MIA 
(Fr.  Jaunitgt^  VellowiieM.) 


671.  Definition. — The  term  "jaundice"  is  applied  to  a  cowiititm 
in  tckich  the  tisguea  and  fluids  of  th^  body  became  stained  mth  hth  pitpnfnt. 

That  of  **  scholia  "  is  usually  employed  with  rofcronca  to  the  con- 
dition resulting  from  obstruction  of  the  bile  duct,  but  also  sometimeM 
(Hanot,  No.  107,  1885,  i.  p.  12)  to  indiciite  a  disease  of  secretion. 
In  the  latter  sense  a  mere  "  pigmentary  acholia  "  is  sometimes  sj^oken 
about  where  the  pigment  is  deticiont  or  entirely  fails  to  be  secreted, 
and  a  **  hy]x>oholia,"  or  true  acholia,  where  the  entire  seoretton  is 
defective  or  suppressed 

It  must  1)0  remembered  that  jaundice  is  a  symptom  of  disease^  ooi 
a  disease  itself. 

Phenomena. — The  skin  becomes  yellow,  bronzed,  or  green 
coloured,  and  the  conjunctivie  are  usually  of  a  deep  yellow.  The 
urine  contains  a  large  proportion  of  bile  pigments  The  saliva, 
expectorated  mucus,  and  tears  arc,  however,  free  from  it  In  fact,  it 
may  be  said  generally  that  secretions  are  usually  free  from  bile  pig- 
ment, while  mere  transudations  from  the  blood,  such  as  ascitic  Huiil, 
are  coloured.  The  urino  also  sometimes  contains  bile  acids.  White 
fibrous  tissues  become  more  stained  tlian  others ;  the  te«th,  hair, 
central  nervous  system,  humours  of  the  eye,  and  cartilages  are  free 
from  pigment,  while  the  liquid  of  the  meninges  is  deeply  stained.  The 
milk  of  suckling  women  sometimes  becomes  yellow,  but  is  not  so  as  a 
rule.  Croupous  and  serous  exudations  into  the  long,  as  in  pneumonic 
jaundice,  are  bile-stained. 

Secondary  cancerous  tumours,  even  in  the  midst  of  a 
deeply  jaundiced  liver,  are  usually  of  their  natural  colour.  The 
skin  disease  known  as  Xanthelasma  is  met  with  on  the  hands  and 
elsewhere  in  chronic  jaundica  Xanthopsy  or  yellow  vision  in 
extremely  rare.  When  present  it  is  accompanied  by  night  blindneis, 
in   which   the   greatest   difficulty    is   experienced    in    seeing   in   the 
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dusk,  while  even  in  daylight  objects  are  perceived  through  a  yellow 
haze. 

lu  iL  case  narrated  by  Eirschberg  {No.  43,  xxii.  1885,  p.  364)  the  entrance  of  the 
optic  nerve,  as  well  aa  tliu  whole  of  the  hack  of  the  eyehall,  appearetl  3'ellow  or 
orange  coloured,  a  eircutnHtauoo  which  he  considers  of  more  iiiiportancMi  in  the 
|iroduction  of  xanthoiuy  than  tht^  imprecation  of  the  hnmanr.'^  of  the  eyeball. 
Yellow  vision,  that  'm  bliuthiess  to  blue,  uiauli'ests  itself  when  ttie  blue  and  violet 
rayB  are  banifihed  from  white  light,  the  othom  bciug  ]M.rtialIy  annulled.  Tliis  may 
be  efTected  by  the  action  of  a  highly  concentrated  solution  of  bile  ui^on  the  retina. 
The  fact  of  the  yellow  vision  being  accompanici'J  by  obscurity,  ]>oint8  to  something 
more  than  a  mere  coloration  of  the  [^larts  Lu  front  of  the  retina  with  a  trans^iarent 
colouring  substance.  The  analogous  dulnc&a  of  Wisioii  in  Ratitonin  (>oiaouing  would 
CaTour  this  view. 

The  pulse  is  slow,  proljably  owing  to  the  bile  acids  acting  upon 
the  central  giinglia  (R(>hng  anii  W.  Legg)  or  upon  the  heart-muscle. 
The  respirations  are  also  slow,  frotti  the  nerve  centres  being  affected 
through  the  same  agent  (Grabam-lirown). 

The  condition  of  the  feces  k  of  great  imjiortance.  The 
bowels  are  often  constipated,  but  not  always  so ;  jaundice  may  be 
accompanied  by  diarrhoea.  The  colour  of  the  faecal  matter  is  usually 
that  of  pipeclay ;  or  the  faeces  may  possess  the  natural  yellowish-brown 
colour  at  parts  aiid  l>e  decolorised  at  oiIrts  (piebald  stool),  a  condition 
j>rol»ably  due  to  small  irregular  jots  of  bilo  being  from  time, to  time 
poured  into  the  intestine.  The  '^  pipeclay  stool "  contains  much  fatty 
matter. 

The  cause  of  the  natural  j^ello wish-brown  colour  of  the  human 
ffBces  is  still  a  matter  of  difference  of  opinion.  The  general  supposi- 
tion ifl  that  it  is  due  to  the  food  consumed  and  to  tlie  natural  pigment 
of  the  bile  and  its  derivatives,  namely  biliverdin,  bilirubin^  hydro- 
bilirubin  (stcrcobilin),  and  bilifuacin.  Of  these,  bydro-bilinibiu  alone 
is  said  to  be  discharged  in  the  fivces ;  the  others  are  absorbed  and 
are  conveyed  to  the  liver,  to  be  again  shed  by  it  (Schift) ;  or  are  ex- 
creted by  the  kidneys  as  urobilin,  one  of  the  colouring  elements  of 
the  urine. 

It  has  \yeen  asserted  (Walker,  No.  6,  1889,  i.  p.  711)  that,  in 
a<ldition,  the  pancreatic  secretion  is  essential  for  the  production  of  the 
natural  colour.  Cases  have  been  alleged  to  have  occurred  in  which 
cUy-coloured  faeces  prevailed  during  life  without  jaundice,  and  where 
disease  of  the  pancreas  has  been  revealed  after  death  with  a  patent 
bile  duct  and  sound  liver  (Walker,  loc.  cit.).  There  is^  however,  room 
for  an  element  of  fallacy  in  interpreting  such  crises.  The  bile  duct  is 
so  intimately  associated  with  the  pancreatic  duct,  and  is  so  easily 
obatnict«d,  that  a  pervious  condition  fouiul  after  death  may  not  always 
be  indicative  of  its  patency  during  life.  One  can  hardly  conceive  of 
bile  l^eing  poured  into  the  intestine  without  imparting  a  certain 
amount  of  yellow  colour  to  the  contents.  The  only  other  apparent 
explanation  of  such  an  occurrence  as  the  above   is  that  the  fatty 
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matters  are  present  in  the  faeces  in  such  quantity  as  to  ma^k  t)t« 
natural  yellow  colour. 

Sometimes  indiWduaU  in  good  health  have  habitually  cUy -coloured 
stools ;  and  a  doso  of  opiumi  or  an  epileptic  seizure  in  a  child^  may 
cause  the  next  evacuation  to  be  almost  colourless.  How  these  facts 
are  to  be  accounted  for  is  hard  to  say.  We  have  evidently  something 
more  to  learn  on  this  subject. 

Bile  is  one  of  the  chief  means  of  preparing  the  fats  for  abeorption. 
It  cannot  decompose  neutral  fatti  into  fatty  acids  and  glycerine,  but^ 
provided  the  fatty  acids  are  liberated  by  the  pancreatic  secretion,  the 
bile  forms  an  emidsifying  fluid,  and  thus  aids  in  their  absorption. 

From  the  failure  of  tliis  action  in  jaundice  the  stools  contain  much 
more  fatty  matter  than  u&ual.  Abundant  crystals  are  found  in  such 
forces,  consisting  of  magnesia  soaps  of  the  fatty  acids  (Oesterlein,  No. 
49,  1885,  L  p.  134).     Tyrosin  is  never  found. 

In  obstnictive  jaundice  the  freces  may  liave  a  peculiarly  otlrnsive 
and  putrefactive  odour.  This  is  usually  explained  by  the  absence  of 
bile,  which,  it  is  supposed,  acts  as  a  disinfectant.  The  immedist« 
cause  of  the  odour  seetns  to  be  the  decomposition  of  fats. 

Glycogen  Formation. — It  has  been  found  that  in  the  jaundice 
resulting  from  ligatiu'e  of  the  duct  the  formatioa  of  glycogen  ceaseib 
This  may  partly  account  fur  the  lowering  of  tumpemture  in  jaundiced 
individuals  (\V.  Legg  ancl  v.  Wittich).  The  ialluence  of  the  salts  of 
bile  acids  upon  the  metabolism  of  muscles  has  also  a  good  deal  to  do 
with  iu 

The  spleen  is  frequently  enlarged  in  diseases  of  the  liver  accom- 
panied by  jaundice,  probably  owing  to  obstruction  in  the  circulation 
through  the  portal  aystom.  As  v.  Basch  and  Heidenhain  showed, 
the  |>r(>ssurc  of  the  bile  is  much  higher  tlian  that  of  the  {tortal  blood. 
Maragliano  (No.  140,  xl.  lt$87,  p.  87)  asserts  that  the  enlargement  of 
the  spleen  and  other  congestive  phenomena  of  obstructive  jaundice  are 
to  be  accounted  for  by  the  pressure  of  the  accumulated  bile  hindering 
the  portal  circidation.  It  is  only  fair  to  mention,  however,  that 
Mackay  (No.  104,  xix  1885,  p.  2G9)  did  not  find  constant  enlarge- 
ment of  the  spleen  in  jaundice  induced  in  animals  by  ligature  of 
the  ductus  oholedochus. 

The  kidney  often  contains  epithelial  or  hyaline  cylinders  in  its 
tubes.  The  hyaline  cylinders  arc  said  to  be  derived  from  the  remains 
of  the  blood-corpuscles  destroyed  by  the  bile  acids.  They  can  be 
called  forth  by  the  subcutaneous  injection  of  bile  acids  (Werner,  Na 
104,  xxiv.  1888,  p.  31). 

Nervous  phenomena  such  as  delirium,  con\iilsions,  and  coma 
are  common  accompaniments  of  jnundice,  more  especially  those  varietios 
of  the  condition  associated  with  destructive  diseases  of  the  liver  such 
at  acute  yellow  atrophy.  It  has  been  attempted  (Flint)  to  attribute 
these  to  the  retention  of  cholesterine  within  the  blood  (cholestemsmia). 
(Jholcsterine  is  naturally  ezcrete<l  in  largo  quantity  with  the  bile,  and 
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in  proportion,  it  is  said,  to  the  extent  of  nerve-tissue  waste,  It  is 
raoro  likely  that  such  tiervaas  phtTKniK-na  are  to  be  explained  rather 
from  bile  arids  accumulntiu^  iji  the  litdod. 

The  blood  han  liLtle  tendency  to  coagulate.     This  is  due  to  the 
presence  of  bile  acids  within  it.     It  has  a  deep  orange  yellow  colour, 

JJefffees  of  Jaundice. 

Tlie  fullowing  are  recognised  by  (Jaincke  (Ko.  13,  xcv.  1S84,  p.  ISfi)  : — 

(1)  In  the  inililfrht  fomis,  such  aa  tlio.se  occurring  in  pnoumoiijjiaiid  heart  disease, 

the  »kiu  anil  ocjiijiuutiviv  are  stained  ;  but  ncithfir  in  llu'  uriiK.*  nor  in  the  »cnim  is 

bile  pignieut  rfccignii»atilo,  ami  urobilin  is  rither  nbsont  or  piewnt  only  in  small 

(|nautily  in  tbe  urine. 

^2)  In  more  intense  caiies  bil«  pigment  in  recognisable  in  the  sonim  ami  the  nrine 

contain!  urobilin.     In  both  of  thcw  the  fiwws  are  not  markedly  clmngwl  in  colour. 

(3)  Bile  [ligTueut  occurs  lioth  lu  the  bloofl  MTuni  and  in  the  unue,  and  urobilin 
is  also  recognisable.     The  Aecefi  are  soniewbat  jmler  iban  in  benlth. 

(4)  The  ffcces  arc  almost  colourless  nml  the  akin  in  deeply  stained  ;  the  bile  is 
very  ahnudaut  in  the  urino,  wbile  the  urobilin  nf  thR  urine  is  often  scanty.  As  soon 
as  bilo  again  Qp]>enrs  in  the  intestinal  eoiiteutn  urobilin  »huws  itself  in  the  urine. 


Cavse  of  Jaundice, 

The  bile  colouring  matter  as  before  stated  (p.  184)  is  a  derivative 
of  the  blood  pigment.  It  has  been  asserted  that  tlie  transfortuation  of 
the  one*  into  the  other  may  take  place  irrespective  of  the  liver.  Hence 
11  hxmatogenous  form  of  jaundice  (Virchow)  has  1>een  supposed 
to  exibt  in  Avhich  the  piij^im-nt  is  elaborated  somewhere  in  the  circula- 
tion, in  contrast  to  tliose  cases  where  the  pigment  is  secreted  by  the 
liver  and  absorbed  into  the  blood. 

Recent  experimental  evidence  seems  to  negative  the  possibility, 
under  any  circunistaiices,  of  bile  pigment  being  formed  elsewhere  than 
in  the  liver.  In  birds,  after  ligaturing  the  hepatic  vessels  and  duct  so 
as  to  isolate  the  liver,  Minkuwski  and  Xuunyn  (No.  104,  xx\.  Iii86, 
p.  1)  could  iH'ver  detert  bile  cidnnring  matter  in  the  blood.  Stern  had 
previously  also  shown  this  to  b*-  the  case. 

Hunot  and  Gouibault  (No.  107,  ISSo,  i.  p.  13)  have  seen  u  ctise  in 
Man  where  the  bile  duct  and  hepatic  vessels  were  progressively 
obliterate<l  frcmi  the  eff<*cts  of  a  peritonitis.  There  wiis,  however,  no 
production  of  Ijilo  colouring  imitter.  The  cutting  otf  of  the  blood 
snjtply  had  ditiiinished  the  secretion  little  by  little,  and  ha<l  finally 
Annihilated  it. 

It  has  been  asserted  by  tiubler  ami  Dreyfuss-Brissac  that  jaundice 
may  be  caused  by  urobilin  (ha?mjipha»in).  The  assertion,  however, 
is  negatived  hy  Quincke  (No.  13,  xev.  1884,  p.  13.*)). 

In  consideration  of  experimental  and  utliei  facts,  the  rational  view 
to  take  of  the  matter  is  probably  that,  in  order  to  occasion  a  true 
jaundice,  among  other  things,  the  liver  must  remain  to  a  certain  extent 
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functionally  active.  This  boing  so,  the  hile  &eci*cted  by  it  enters  the 
Wood  circulation  .somewhcro  between  the  point  of  ita  accretion  auJ  the 
ttirmination  uf  the  intestine. 

Bile  Acids. — The  full  amount  of  bile  may  not  be  absorbed,  but  « 
mere  fraction  of  that  actually  secreted  in  health  suffices  to  stain  thi* 
tissues.  Not  only  is  the  bile  pi^^^ment  absorWd,  but  the  bile  acids  aIk^-i 
Hnd  their  way  into  the  blood.  In  health  neither  is  thtjre  bile  pigment 
nor  are  there  bile  acida  in  any  tjuantity  in  the  Itlood.  Tbu  f«t<«  of  the 
bile  acids  is  unknown  ;  it  has  been  sugyestod  thiit  they  are  rtfeulvod 
ultimately  into  CO^  and  H3O.  I»i  jaundice  they  pivive  highly  delelei'ioui* 
when  retained  in  the  blood,  from  the  fact  that  rheydiBsolve  the  coloured 
blood  cnrpUKctt'H.     Tht'  urine  cuutains  them  in  ttuiall  (piantity. 

General  Conclusion. — (Granted,  therefore,  that  in  jaundice  from 
any  cause  the  action  of  the  liver  cells  is  necessary  to  account  for  thi- 
prewmce  of  bile  pigment,  it  is  cvitlfui  that  all  fn.<n  of  intf  jaxindict  rtJ^Jrr 
Mrm,w/rc.i  into  jaundice  from  vlntrurtioii,  the  oiu»f  ft/  itin/Ltrnrium  in  manu 
iusittncfs  hfing  apiHirait^  in  others  (tf/acurt. 

Means  btf  whidi  tht  BiU  ix  altsorhed, 

Ludwig  has  for  long  taught  that  the  bile  in  obfitnictive  jaundic* 
all  gainA  entrance  to  the  circulation  through  the  lyniphatic.%  and  mainly 
by  the  thonicic  duct.  Ilarley  (No.  6,  1^92,  ii.  p.  397)  h.-ia  Isitcly 
confirmed  this  asfsortion.  None  of  it  is  appjirently  aWorlxHl  l»y  the 
blood-vesselH.  AVhen  an  animal  has  become  jaundiced  as  a  result  of 
ligature  of  the  bile  duct,  the  jaundice  is  checked  by  6ul»sequcnt  ligaturv 
of  the  thoracic  duct  Ligature  of  the  thoracic  duct  prevents  Uic  occur 
rence  of  obstnictive  jaundice. 


Jttundu'^/rton  OhintcOon  0/  the  Main  Uilr  Jhui, 

Wlien  the  ductus  choledochus  is  completely  obstmctod  the 
rapidly  l^ecome  stained  with  bile.  In  iiigeoiis  the  staining  maiiifeets 
itself  after  2  hours;  in  rabbits  in  alxmt  24  hours;  in  dogs  in  48 
hours  ;  and  in  ^!an  in  somewhere  fd>out  3  days  (Munk).  Tlic  pigment 
is  dcposittMl  ut  first  hand  in  the  liver  colls  in  the  hepatic  vein  txme  of 
the  lobule,  and  may  take  the  shape  of  yellow  graiiulrs.  It  next 
ra[}idly  makes  its  way  into  the  tfftnphtitirs  of  the  organ,  and,  tbnmgh 
the  thoracic  duct,  into  the  general  blood  circidation.  One  of  ibr  fir*i 
tissues  to  show  coloration  is  the  conjunctiva.  It  ought  to  be 
remembered,  h(»wever,  that  after  deiilh  the  conjunctiva  sometime^ 
aasumea  a  yellow  colour  iiTe8|»ectivc  of  its  lieing  jaundicwl,  whde  the 
colour  of  the  jaundicod  mucous  mendirane.^  becomes  more  int4.Misc. 

The  liver  presents  an  ochro-yellow,  dull  sage-green,  or  brownish 
green  colour.  Where  the  obstruction  is  low  down  in  the  duct  the 
organ  may  l>e  shrunken  and  wasted,  the  capsule  being  corn»8|>ondingly 
thrown  into  folds.     The  ducts  frequently  become  much  <listended,  ^k^ 
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wo.— pATtmorCiHiutogsii  Livrn  ih  OM-ntVf  <  >  itucr  raou  Cutciii  Ti7iioi;it  or 

Ukad  or  pAsrnEAfl  (  i 

I  ('))C»i»«ite  whow  dcrplayrrii*  mticli  ihlcltrtiMl ;  ('>}  UirKf  dtUird  WlodMcl;  <r) (t<m«nil  Wrrhi>tic 
IpMU^  of  lltp  palvb  ;  {d)  the  duaky  aihI  tfTujitiliir  i-Irrlintle  tiiwiir  In  whlrli  tlii  illlntcd  Ml«  iIui^U  biv 
jrvfflujwl ;  {*,  *)  plexu  of  c»i>lllArj  tjilc  •IncU:  (/)  nviiiloryctAllitic  deposits  or  yellow  plgmcAt;  (ff) 
^l>|jyltig  liwr  relU  In  iiildit  nf  cirrfaotio  tluur  (Pfrro.rAriiiitir  and  Fan-antfi'  Sol.). 
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that  the  common  duct  nmy  be  converted  into  a  cyst-cavity  the  size  of 
n  urinary  bladder  or  larger,  while  the  main  branches  at  tlie  ontrancv 
to  the  organ  come  to  resemble  jM>rtions  of  small  intestine.  Throughout 
the  liver  subi>Uncc  the  diluted  duct^  louk  like  sectionb  of  the  (K>rtal 
vein,  with  this  difference  that  their  walls  luc  thinner.  Tho  bile 
capillaiies  become  very  prominent,  and  Rp(>arently  increased  in 
number.  In  old -standing  cases  they  asftiimo  a  varicoso  Mpcct 
Globular  concretion-like  miuses  of  what  seems  to  l)e  inspissated  bile 
are  «een  in  their  interior  or  lyin^  free  between  the  rows  of  degen- 
erated liver  cells.  In  s<mie  instances  crystals  of  bilirubin  may  l»e 
found  within  the  varicosities.  The  liver  cells  are  in  a  gmnular 
condition  ;  they  lose  their  polygonal  shajic,  become  rounded,  and  tnony 
of  them  are  completely  disintegrated.  Thuy  are  not  neceaaarily 
atrophic 

Where  the  obstruction  is  due  merely  to  mechanical  preaaure  upon 
the  common  duct-,  as  by  a  cancerous  luincreas,  a  difl'u.sc  tine  cirrhosis  may 
be  found  to  have  taken  possession  of  the  organ.  It  follows  tho  cour&« 
of  tho  small  duct^,  whose  dilated  channels  are  seen  in  the  midbt  of  the 
cirrhotic  bands  (Kig.  300).  The  bands  are  angular  in  contour,  and 
those  surrounding  one  set  of  ducta  are  usually  separated  from  those  in 
their  neighbourhood  by  intervening  liver  substance.  AVhen  a  section 
of  such  a  liver  is  ciirefully  staineij,  a  ple.xus  uf  bile  ca]>itlaries  (Kig.  300, 
<,  f)  will  bo  found  permeating  the  cirrhotic  tissue  and  limits  to  it. 
Thi^  epithelium  of  the  small  duct-s  and  their  capillaries  is  usually  well 
preserved,  but  in  s*)nie  places  may  be  scon  to  i>c  somewhat  catarrh&li 
and  to  have  accumulated  witttin  a  duct  of  small  calibre. 

The  citThotic  tissue  immediattOy  enveloping  the  bile  duct«  (Fig. 
300.  d)  is  of  a  peculiar  variety.  When  stained  with  picro-^amiine  it 
aaaumea  a  yelk^w  colour.  The  fibres  are  juiiticularly  delicate,  sjiecially 
tortuous,  and  contain  lew  if  any  nuclei.  Indeed,  it  kK>ks  very  much 
like  Hue  yellow  ehustic  tissue,  or  something  allied  to  it.  Its  aubatauico 
is  interspersed  with  minutely  divided  granular  matter.  Outaide  of 
this  the  new  growth  has  the  usual  characters  of  the  cicatricial  tUsue 
found  in  cirrho.sis  due  to  other  causes. 

The  deep  layer  of  the  capsule  becomes  thickentnl  from  the  pioteuco 
of  the  same  delicate  fibrous  tissue  as  that  surrounding  the  bile  ducts. 
It  stains  yellow  with  picro-carminc,  and  is  similarly  beset  with  tine 
granular  nuitter. 

7*hr  amlmU  of  the  dilated  large  ducts  are  not  nooeBsarily  bile,  nor 
need  they  l>e  even  bile-stained.  When  tbo  common  duct  is  ligatured 
in  the  dog,  and  when  a  jaundiced  condition  of  the  conjunctiva?  and  akin 
has  been  set  up^  the  large  ducts  nmy  be  found  filled  with  an  almoct 
colourless  liquid  containing  cholates  and  cholestorine.  Similarly  in 
Man  the  contents  of  the  large  biliary  channels  are  often  almost 
colourless  mucus,  showing  that  the  absorption  of  the  bile  mu&t  L>ccur 
from  the  capillary  bile-duct  plexus,  or  at  least  from  those  ducta  which 
are  of  small  siase. 
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It  has  been  said  by  Frerichs  and  Muichison  that  jaundice  may 
residt  from  proim^frd  onislipfttimi.  The  bile  is  siipjxiscd  to  be  absorbed 
in  excess  from  the  intostino.  It  is  possible,  however,  that  another 
explanation  nuiy  be  utTarded  of  thu  jaundice  in  this  casu,  in  the  fact 
that  tlie  loaded  bowel  presses  upon  the  common  duct  and  constricts 
or  occludes  it  for  the  time  being.  It  is  astonishing  how  little  |tressure 
will  sometimes  serve  to  bring  about  a  complete  obstnu*tioii.  A  tumour 
in  the  head  of  tho  ]>ancrcas  may  induce  complete  obstruction  of  the 
common  duct  simply  by  pressing  against  it.  The  duct  in  such  a  case 
may  allow  a  crow  fpiill  to  pass  the  point  of  obstruction,  and  yet  the 
|>ortion8  of  the  duct  behind  this  be  dilated  into  cliantiels  the  size  of 
the  small  intestine. 


Xaiure  of  Obstruction* 

Irrespective  of  very  evident  causes  of  obstruction,  such  as  cauce)' 
iuruours  of  the  stomncfi,  piiu:rcit,<^  etc.,  peritonttii  ndhe^iojif^  and  the  many 
other  gross  lesions  which  may  occasion  it,  there  is  a  large  proportion 
of  cases  in  which  the  saurce  <if  imfH'diment  is  not  so  evident. 

From  Catarrh  of  the  Duct. — The  commonest  cause  of  the 
obBtruction  in  tht^so  cases  is  .said  to  be  a  catarrh  of  the  duct,  cither 
associated  with  a  like  state  of  the  duodenum  or  not,  in  which  the 
ahed  cataiTlud  epithelium  accumulates  in  the  dtict  and  prevents  the 
exit  of  bile. 

The  exact  part  of  the  duct  in  which  the  obstruction  takes  place  is 
what  Virchow  (No.  13,  x.xxii.  18G5,  p.  12.T)  calls  the  /K*;/k»  inU'stinnlis. 
The  duct  on  entering  tlie  intestine  runs  olilitjuely,  and  for  a  distance 
of  from  three  to  six  lirit^s  i^  end>erld*^d  within  the  coats  of  the.  bowel. 
It  is  to  this  portion  th:it  he  appUea  the  atiove  term,  and  it  is  here  that 
obstruction  usually  occurs. 

Obstni«!tioi),  he  fUiy«,  iimy  result  at  tliis  point  from  three  caUKt**! : — 
(1)  From  a  cvrtuin  tiinomit  of  sweUing  of  ilia  tiiisuefl,  sonietim<>»  ilue  to  mere 
tleiiue,  At  ntlicr  times  to  true  c«dcnui.     It  ia  accompiknicd  by  hyjM-ni'mia  aimI 
iurrh«Ke. 

i'J)  From  tlie  pivaeufe  of  &  colourleNM  plug  of  mucus.  The  fact  uf  its  l>eing 
coloarU'JW  dhow!»  thut  bilo  han  not  lH>eii  {lassiug, 

(8)  From  narrnwing  nf  the  jtortio  iitUstuiaiti,  with  an  iilmo.st  colourleM  i^oiulition 
of  ita  mucous  memhrari'*,  followofl  Iiy  acute  ililatAtiou  and  y^^Uow  staining  of  Uio 
ducttts  choleclocbus  higher  up. 

The  pathological  basis  of  icterus  catarrhalis,  he  affirms,  is  essen- 
tially catarrh  of  the  jtffrtio  inifstitutlis  duitus  fhoMorhi,  t!ohnheim 
<\a  31,  ii  p.  76)  thought  it  extremely  unlikely  that  obstructive 
catarrh  ever  occurs  from  blocking  of  any  jKirt  of  the  duct,  unless  the 
piira  inieslirutlis.  It  should,  however,  be  remembered  tliat  in  many 
instances  of  so-called  catarrhal  jaundice  thi-re  is  much  difficulty  in 
demonstrating  either  the  i)roftcnce  of  a  cattirrh  of  the  iluct  or,  it  may 
be,  of  any  other  cause  of  obstruction  visible  to  the  naked  eye.     Such 
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ca»ctt  are  exj^licuble  only  on  the  basis  of  an  altered  consistence  of  the 
bile  pt'eveuting  ita  free  egress  from  the  bile  capillariea,  or  on  the 
lutjiUHiptiun  of  the  bile  capillaries  being  pressed  upon  by  swollen  liver 
CO  11k. 

From  Heart  Disease. — In  valvular  disease  of  the  Iicart  jaundice 
is  often  met  with,  not  as  a  rule,  however,  of  extreme  deg:i'fe.  The 
pressure  at  which  bile  is  secreted  is  low,  but^  ns  before  sajil,  is  always 
higher  in  health  than  that  of  tlio  )Aood  in  the  jmrtal  vein.  When  the 
balance  of  pressure  Iwcomes  disturbed  from  valvular  defect  and  the 
V>Iood'C'apillarie8  distended,  the  minute  bile  ducts  arc  compretted. 
The  |>assage  of  bile  along  them  is  liindered,  and  the  bile  is  conse- 
quently absorlfed.  The  jaundice  of  pneumonia  is  probably  to  be 
explained  u])oii  similar  grounds. 

From  Starvation. — During  8tAr\'ation  jaumlice  is  often  noticed. 
VariiHis  expliinations  have  been  given,  one  of  them  founded  ii]K)n  a 
supposed  increaswl  viscosity  of  the  bile,  which  prevents  it  being 
evaru.'ited  from  the  duct*.  Cohnhcim  (No.  31,  ii.  p.  7ff)  endeavoured 
to  exphkiti  its  occurrence  on  the  supposition  that  the  empty  duo^leiium 
contnictH  and  compresses  the  jntn  htitatimtltH  of  the  duct,  the  reisulting 
obstruction  being  aggravated  by  a  Hocculent  precipitate  within  the 
bile  itself. 


JtiUHdic£  uiOuiut  ajrpareni  Ohsinieium. 

Such  cases  are  met  with  in  septic  blood-poisoning,  acute  yellow 
atrophy,  typhoid,  etc.  On  the  theory  that  there  is  an  alisenee  of  any 
obstniction,  they  arc  at  first  sight  diilicult  to  explain.  It  is  queetioo- 
rtble,  however,  if  in  a  single  instance,  even  in  these  cases,  the  jaundice 
manifests  itself  without  some  obstniction.  When  we  remember  that 
the  [M)int  where  absorption  of  bite  most  readily  takes  place  is  in  the 
vicinity  of  the  biliary  cai)illarie9,  and  that  the  fl]iuce  between  the  liver 
cells,  in  which  the  capillary  bile  channels  lie,  is  extremely  narrow,  it 
will  Im)  npi^ai'ent  that  a  slight  alteration  in  the  size  of  the  liver  celU 
might  retard  the  onAow  of  the  secretion.  It  is  seldom  that  the  liver 
cells  in  these  diseases  are  healthy.  They  sutler  from  cloudy  swelling 
and  infiltration  with  <lifferent  foreign  matters.  They  thus  become 
enlarged,  and  no  doubt  compre«s  the  bile  capillaries. 

It  is,  moreover,  probable  that  in  these  diseases,  most  of  which  arc 
Aocompunied  by  exccs-sive  destruction  of  blood  -  coqmsclea,  tlie  bile 
becomes  inspissated  from  increase  of  its  solids,  and  is  thus  hindered  in 
its  even  onflow.  All  such  possible  sources  of  imi>ediment  have  to  1»« 
eliminated  befon-  affirming  that  in  any  given  instance  il»e  jaundice  has 
not  IxMrn  due  to  an  obstructive  cause 

It  may  he  asked,  however,  why,  under  circuntiftancea  where  tlie 
livrr  rrlls  are  ^»cing  progressively  destroyed,  as  in  acute  yellow  atrophy, 
jaundici-  shoidd  Ahow  it«elf.  In  answer  to  this  it  must  bo  reraembered 
that  the   livrr  cells  are   never  destroyed   simidtancously,  that  while 
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some  of  tbem  are  disintegrating  and  blocking  the  fi*ee  egress  of  the 
secretion  from  the  organ,  others  may  liu  in  full  activity.  It  is  even 
likely,  seeing  that  the  transformation  of  blotul  ]>igment  into  that  of 
bile  is  a  motabolinm  of  cora|)arative  simplicity,  that  a  livor  cell  already 
altered,  say  by  cloudy  swolliiig,  may  still  be  capable  of  furniiihing  a 
certain  although  diminished  (juantity  of  bile  pigment.  Tlic  more  one 
examines  the  liver  ceils  in  febrile  slates  of  the  bo*ly,  the  more  one  is 
struck  with  the  minute  alterations  that  have  occurred  in  thorn,  and 
which  would  be  competent  to  induce  jaundice. 


Jaundice  iiulnced  by  etrtain  Poisons. 

Glycerine,  pyrogallic  acid,  toluylendiarain,  and  arseniuretted  hydro- 
gen all  have  the  eflVct  of  inducing  hwmoglobinuria,  and  in  some 
instances  jamwlico,  when  introduced  into  the  blowl. 

Glycerine  appears  to  act  (Afanassiew,  No.  13,  xcviii.  1884,  p, 
4fiO)  by  alwtracting  the  h:eniogIobiri  from  the  blood-corpuscles  and 
rendering  it  soluble  in  the  blood  plasma.  It  leaves  many  of  the 
corpuscles  as  mere  decolorised  shadows.  The  abstracted  colouring 
matter  is  rapi<ily  shed  by  the  kidneys. 

Toluylendiamtn  in  small  iloses  acts  by  causing  the  sepanition 
from  tho  corpuscles  of  little  solid  coloure<l  particles.  These  are  carried 
into  the  liver  and  spleen,  and  in  tlie  former  organ  occasion  an  increased 
secretion  of  bile  jjigmcnt.  So  jibundant  h  the  supply  of  ha-moglobin 
that  the  liver  at  length  fails  to  cope  with  it,  and  a  i]iuuility  is  shed 
unaltered  by  the  kidntfys  ami  induces  a  hiemoglobinuria. 

The  jaundice  that  accompanies  the  administration  of  many  of  these 
<lrug8  appears  to  be  due,  on  the  one  hand,  to  the  large  excess  of  bile 
pigment  secreted,  and  on  the  other  to  the  secretion  being  of  too  thick 
consistence  to  flow  easily  along  the  bile  ducts.  A  retardation  in  its 
ti:an8mifision  tiikes  place  and  part  is  absorbed  by  its  lymph  vessels. 

As  Stadolmann  and  Afana-isiew  originally  asserted,  and  as  the  later 
experiments  of  Minkowski  and  N'aunyn  (No.  104,  xxi.  ISSG,  p.  H) 
demonstrated,  there  is  no  reason  for  believing  that  the  bile  pigment 
contained  in  the  blood  under  such  circumatinees  is  other  than  a 
T«tioD  of  liver  cells. 


i 


Nervous  Jaundice, 


It  is  a  well-groun«k'd  popular  belief  that  intensely  depressing 
mental  emolinna,  such  iis  .sudden  fright,  have  the  power  of  inducing 
jaundice.  It  has  been  alleged  thiit  individuals  have  fallen  down  in  a 
state  of  syncope  from  nientid  emotion  and  liave  arisen  jaundiced. 
Such  is  probably  a  gross  exaggeration,  the  naturally  yellow  colour  of 
the  skin  in  a  state  of  pallor  having  no  doubt  been  mistaken  for  an 
icteric  tint.  There  seems  good  reason  for  maintaining,  however,  that 
extreme  anxiety  oi-  dtsa[}pointment,  nervous  shock  of  any  kind,  may 
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80  interfere  with  the  functions  of  the  liver  as  to  inrluce  n  jaundice. 
Tho  whole  mochnnism  of  the  liver,  as  is  well  known,  may  thiia  be 
deranged. 

Th«  hlood-vpMtl*.  influenced  by  an  altt-rwl  nerve  supply,  me  prulmbly  to  W 
loukrtl  to  as  tlin  iiDiiiPiliati*  CflUM  of  it.     It  hu  already  tterii  nuittioneil  that  thft^ 
prenure  of  tlic  blood  within  the  |»ortaI  vpiii  is  always  bclon-  tliat  at  which  thi*  bile 
aeereted.     If  it  were  ocherwisiv  there  would  be  constant  daiifi^r  of  the  bile  dnctrl 
beiog  eompres&ed  by  those  very  bload-veiuels  In  whose  shealh  thuy  are  encloxnL     It 
is  possible  that  an  altemtion  of  this  relationslup  mi^ht  he  indurrd  by  an  imt«ire<l 
nnrvotu  *u]>ply. 

Irritaliou  of  the  snii pathetic  fibres  of  the  splanchnic  nerves  lowers  the  |imH»v  of 
the  blood  in  the  ]M)rtJil  win,  leMens  the  cireulHtion  through  it,  and  diminishes  tht 
quantity  of  bile.  ParalyMs  of  the  sympathetic  produced  by  MH-tion  of  the  «planohni 
iucroosvs  the  cintilation  iu  tlie  ]M)rtsl  vein  aud  iiugments  the  MKrt-tion  «>f  btK 

Hencf  tbvro  in  the  pwisibilily  thitt  a  dtpressed  ntAte  of  llie  synil>athetio  Rti|ebt 
caOM  a  flux  of  blooil  to  the  liver  sulRcipnt  to  indurv  alight  jaundice  by  the  blood 
QapUlArit<«  pressing  upon  thoae  uf  the  bile  ducts  and  by  nu  increnw  in  the  «|Uabtity| 
of  bile  socrvtvd. 

Afanassiew  (X&  IttP,  xxx.  1883,  \k  431),  moroover,  has  proved  that  whm 
quantity  of  bile  scerrti-d  is  iucnascd  by  division  of  tho  hrimtic  nerves,  the  lix-er  eel! 
tH.'romi'ciilttrjcod  Olid  exlrcmoly  gnmular  from  albuniinuusdviioait  in  their  protoplasm.^ 
The   I>1oim|   L-«piIUri>-*s  are  also  diUte^l,  while  ihe  whole  liver  Ivromes  hinJ  and 
resiittanL     Such  conditions,  of  theniHolve*s   would  tend  to  set  up  an  ubatzuotive 
jaundice. 

Attention  w.-ut  drawn  Uy  Weil  (No.  NO,  xxxix.  iSHf),  p.  209),  a 
few  years  ago,  t^j  a  jKiculiur  form  of  jaundice,  the  chief  fcaitirc's  of 
which  are  the  following  :  —  It  is  an  acute  toxic  disease  which  ii 
unlike  either  typhoid  or  any'  otlier  known  aOection.  Its  on»et  is 
sudden  ;  it  is  often  ushered  in  with  shivering ;  and  there  are  fever, 
headache,  ga«tric  diKtiirbanco,  janndiLc,  and  muscular  pain.  The  fever 
laats  eight  to  ten  duv;* ;  the  puUe  h  at  first  frequent,  but  Inter  on 
subnurmal.  The  wpU-en  and  liviT  are  i^wullen,  and  nephritis  froqitenlly 
supcrvenca.  It  ati'octa  mootly  the  male  sex,  and  comes  on  al  warm 
timea  of  the  yQvn,  Fiedler  says  that  out  of  twelve  ]iHtients  nine  were 
butchers,  bat  Hjias  and  others  do  not  corroborate  this. 

The  liver  cells  are  found  to  l»e  cloudy,  rtn<l  the  disease  is  liable  to 
htr  mistaken  for  acute  yellow  atrophy  ;  ita  course,  however,  is  usually 
fuvouruble. 

IcUntu  Ejfulemicuy, 

Jaundice  sometimes  occtirs  epidemically.  Xumlters  of  iDstancee  o( 
this  have  been  put  on  record  fi*om  time  to  time,  occurring  mi.isily  among 
inmates  of  prisons  and  pulilic  institutions  with  bad  sauit^iry  frurroutid- 
ings.  The  actual  cause  in  nearly  all  these  outbreaks  ,seerofi  to  hav« 
been  a  gaslro- duodenal  catarrh  —  whether  engendered  by  miasmatic 
influences  or  not  does  not  seem  quite  clear. 
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One  most  remarkable  instance  is  recorded  l>y  Lnrrnan  (No.  43, 
xxii.  1885,  p.  20),  in  which  tho  jaundice  appears  to  have  been  due  to 
blood-poisoning  caused  l»y  vaccination.  The  work-people  in  a  large 
factory  in  Bremen  had  hi*en  revaccinated,  and  after  varying  intervals, 
runnirig  np  to  sevenil  months,  were  almost  all  seized  with  jaundice. 
Judj^fcl  from  variong  s]>ecious  argumentiii,  the  cause  seems  to  have  been 
distinctly  traced  to  tho  vaccine  lymph. 

Icte}'Hs  NtmuUm-um. 

So  long  as  thfi  dnctus  Arantii  is  pervious  the  portal  blood  con- 
taining bile  colouring  matter  absorbed  from  the  intestine  is  not  only 
carried  to  tho  Hver,  but  a  part  of  it  passes  through  the  duct  into  the 
rena  cava,  and  thence  into  the  general  circulation.  That  jaundice 
does  not  result  from  this  admixture  of  the  bile  with  the  systemic 
biood  seems  to  be  accounted  for  \\y  the  amoiuit  of  hi!e  secreted  during 
fcetal  existence  being  so  small.  8iiould  the  duct,  however,  remain 
pervious  after  birth,  it  is  Hkel}*,  as  the  secretion  of  bile  increases,  that 
more  will  be  absorbed  and  carried  into  the  general  blood-stream,  and 
that  jaundice  may  thus  result.  Quincke  (No.  104,  xix.  1885,  p.  34) 
supposes  that  this  constitutes  the  pathology  of  many  cases  of  icterus 
neonalomm,  although  confirmatory  pn>of  *»f  the  existence  of  the 
abnormality  would  be  necessary  before  concluding  that  it  is  so.  C. 
Bernard  discovered  a  direct  communication  betwefn  tho  vena  portip 
and  vena  cava  in  the  horse  and  sheep  ;  Colin  also  admits  its  existence 
in  the  horse. 

Another  theory  that  might  account  for  this  form  of  jaundice  is 
fotindetl  on  the  supposition  that  the  bile  is  too  inspissated. 

It  should  be  nu'ntioucd  in  this  connection  that  the  hile  duct  is 
sometimes  congenitally  deficient  (see  Thomson,  No.  59G). 


TfnnituUiou  nf  Jftundiee, 

Of  course  this  will  depend  upon  the  cause.  Instances  of  what  are 
callefl  catarrhal  jaundice  jiractioally  all  end  in  recovery;  but  where 
with  the  jaundice  there  is  associated  a  permanent  obstruction  to  tlie 
duct  the  diseased  fitnte  will  prove  faUxl  in  cour.-^e  of  time.  Dogs  with 
biliary  fistula  all  nltimutely  die  from  the  etrects  of  the  abnormal 
conditions  in  which  they  are  )»hiced,  although  they  may  bo  kept  alive 
far  many  months,  and  may  oven  gain  weight  if  well  fed.  Whore  a 
biliar}'  fistula  is  m;ide  in  Man,  however,  the  conditions  seem  to  be 
somewhat  different.  The  individual  under  such  circurastancea  may  be 
in  remarkably  good  health  even  although  not  a  particle  of  bile  is 
entering  the  ir»testino  (see  cases  observed  by  Coijcman  and  Winston 
and  Paton  and  Balfour,  p.  185).  In  the  case  of  nnrolicved  permanent 
and  complete  obstruction  of  the  bile  duct,  however,  the  case  is  worse, 
for  hero  the  bile  luwlucts  enter  the  blood.     The  fatal  symptoms  are 
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tisually  referable  to  the  nervous  system.     The  bile  acids,  not  the  bi 
pigment,  are  said  to  be  the  cause  of  the  fatal  event. 


TesU  fcfr  Me, 

The  tMtfl  for  bile  depend  upon  the  reactions  given  with  two  of  it« 
coriKtituents,  n.iinely,  the  bile  acids  and  the  colouring:  matters. 

Reactions  due  to  Bile  Acids. — FHtenhtJers  Test. — Tiiis,  or  the 
various  modifications  of  the  original  test,  is  the  one  generally  employetL 
It  depends  appiirently  on  the  prvsenco  of  cholalic  acid.  The  furfur- 
aldehyde  formed  by  the  action  of  the  sulphuric  acid  u|>on  the  sugar 
gives  a  purple  colour  with  cholalic  acid. 

A  little  syrup  of  caiio  sugar  is  added  to  the  bile  or  the  liquid  con- 
taining it  in  a  test-tube.  Al>out  au  equal  volume  of  strong  sulphuric 
acid  is  allowed  to  trickle  down  the  side  of  the  t«st-tube.  A  deep 
colour  1>ecomes  apparent  where  the  acid  and  liquid  meet,  which  assumcM 
a  puri»le  tint  when  the  contents  of  the  tube  are  shaken.  The  coloiired 
liquid  shows  two  abHOrptioti  Iwuds  on  spectroscopic  examiriatiun,  one 
between  D  and  E  and  thti  (»ther  at  F.  It  requires  to  bo  apjfliL-d  with 
caution  in  the  case  of  the  urine,  as  urochronie  and  other  urinary  cotuuf' 
ing  matters  give  a  like  reaction.  Spectroscopic  examination  is  usuallj 
stiflicient  to  determine  whether  the  colour  is  duo  to  thoae  or  to  bQe 
acids.  Many  organic  bodies  give  a  ptirple  with  sulphuric  acid  or  with 
sulphuric  acid  and  sugar.  They  are  seldom  met  with  in  urine  or  bile, 
and  the  jturple  fluid  does  not  give  the  same  absorption  bands  aa  that 
resulting  from  bile. 

A  useful  modilicjition  of  the  above  is  to  shake  up  the  urine  with 
the  syrup,  and  after  a  froth  has  gathered  on  the  surface  to  allow  the 
acid  to  flow  down  the  side  of  the  tul>o.  Tlie  froth  becomes  delicately 
puq»le-«iloured.  If  the  liquid  contains  much  bile  there  is  no  difhcidtj 
in  getting  it  to  fmth  ;  but  if  the  quantity  of  bile  is  small  the  addition 
of  a  little  mucilage  makes  it  easier.  The  colour  is  sometimes  improved 
by  warming  the  tube. 

Roirtthieh  aiul  Stifvahurg'i  Modification. — Dip  a  piece  of  white  filter 
fMper,  firstly,  in  the  liquid  containing  bile  and,  secondly,  in  sniutinn  of 
cane  sugar,  and  dry.  A  drop  of  sulphuric  acid  allowe<I  to  fall  on  the 
j>aper  renders  it  translucent  and  subsequently  calls  furth  a  violet-red 
colour. 

Other  modifications  have  been  recommended. 

Reaction  due  to  Bile-Colouring-Matter.  —  (irnrUns  TaL — 
Spreu<l  out  a  few  drops  of  the  bilo-conlaining  li<p]id  on  a  white  |>orco- 
lain  evaporating  dish  and  allow  a  drop  or  two  of  yellow  nitric  acid  (Lf. 
nitric  luid  containing  some  nitrous  acid)  to  mix  slowly  with  the  liquid. 
A  play  of  colours — green,  blue,  violet,  red,  and  finally  yellow — will  ba 
produced. 

Li/rrniuTt  on  Jaurulur. — Afanassiew  (LinT  and  Kitlnr^'n  iu  Hfrinutftnhinnna 
irith  Jatimlicy)  :   Arch.  f.  p»lh.   AD«t,  icvnii.    IH!*4,  p.   460;  nlsa^   Vfh.    Ict*ra«  u. 
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Hwmoglobinuria.  AufrechtiWdlsDiMtM):  Deiit.  Arch.  f.  klin.  Mod.,  xl  1886-87, 
p.  tfll).  Copcman  and  Winston  tHumaii  Bilo  ubuined  from  Fistula):  Journ. 
Physiol..  X.  Ksay.  p.  a]3.  Del&field  ( Fatal  Jrtuiulico  without  Obatruclion) :  N.  Y. 
Mfil.  Rec,  x\i.  J892,  p.  188.  Oockmano  ilnlltience  of  Tcnuwrature  on  .Secrettuu  of 
Hil«} ;  Arch,  alaveii  ilu  biol.,  1S8*j,  li.  p.  3;'-tl.  Eyles  (M-iIanal  J.  arni  Ilfvmof^lobia- 
imu) :  L*ncet,  IH80,  i.  p.  11*8.  Fiedler  (  Weil's  Di-jciLSf) :  Doiit.  Anh.  f.  klin.  >U'tl.» 
xliu  1897,  p.  2<}1.  Filehne  (Trtiii.sfoniJulioM  of  MlouJ  ri^meiit  iuto  Hilc  I'igment) : 
Verhau'il.  a.  Cong.  f.  iiniprp  Med.,  Wiesbad.,  vii.  18ii8,j>.  M12.  G&raett  (Kpidemic): 
Journ.  Am.  Mvd.  A«s.,  Cliicago,  1889,  i.  n.  321.  Haas  (Weil's  UiHto-ie} :  F'ni^. 
nied.  Wochnsrhr,  xii.  188",  i>.  3*J7.  Ha^berstam ;  Ik'itinf;  z.  Lehrc  v.  IcIltus 
Neonaiorum.  1885.  Hanau  (New  Works  on"  :  Mcd.-Chir.  <'or.-Bl.  f.  Deut-Am, 
AfTitp,   nutrdto,   1S8<,  ii.  p.  159.     Hanoi  (Acbolin):  ArIi.  k^-ii.  de  Mini.,  1885,  i. 

5.  VJ.  Hirschberg  (WIlow  Vision):  Berl.  klin.  WcH^hnwlir.,  xxii.  1885.  p.  3«-*. 
acoby:  Stuffwt'chtiel  bei  IctrruH,  1^87.  Kieoer  and  Engel :  Arch,  dc  idiyaiol., 
X.  1887,  p.  19N.  Leg'g :  Tht»  Liver  in  .lauudu*.-  ;  ii/m>.  On  the  Bilr,  .raundii.'*,  nnd 
Bilioufl  l>isi'asi*3,  1880.  Lewuschew  and  Klikowitsch  (IuIIulmk'c  of  Alkalis  on 
Bile):  Arch.  f.  fxiwr.  Path.  u.  I'hannakol.,  xvii.  1883,  p.  53.  Lindemann  :  Zur 
F»lhogene«;  d.  IcttTus  NeonaUtnim.  Liirman  (.^uiindiiti  Epidcniii  .1 :  B«*rl.  klin. 
Wochui»*:br.,  xxii.  1885,  p.  20.  Mackay  :  Art-h.  f.  cxp.  Path.  u.  PlmrniakoK,  xix. 
1885,  i>.  *2fill.  Mandiboure  (SjMi--*nu»di('  Ja\indicc)  :  Tribune  niel.,  xn.  1884,  p. 
532.  Minkowski:  Arcti.  f.  exi^T.  I'.ub.  u.  Phnrmiikol.,  x\\.  1880.  p.  1.  Paton 
(Urea  and  Trie  Arid  in  Ktrtiitioii  to  bile):  Journ.  Aiut.  imd  Physiol.,  xx.  1885,  p. 
620;  rt/jio,  Brit.  Med.  Journ.,  1880,  i.  p.  377.  Pick  (Tolnyleiuliamin  J.):  Wien. 
klin,  Wochn«.*hr.,  ▼.  1892,  p.  307.  Quincke:  Arch.  f.  puth.  Aii«t.,  xcv.  1884,  p. 
12&  ;  n^(in  infjinti),  Arrb.  f.  pxp.  Path.  ii.  Ph&nniikn1.,  xix.  188fi,  p.  34.  Rendu 
(Emotionnl):  France  nied.,  1884,  ii.  p.  Isl7.  Roth  (Wtdl's  Diseucj  :  I>«ut.  Arch, 
f.  klin.  Med  ,  xli.  1887.  ^».  314.  SUdelmann  :  I>.nt.  ArHi.  f.  klin.  Med,,  xliii.  1888. 
p.  527.  Stern  :  Arch,  i.  nxper.  P.itli.  u.  PharmiikoL,  xix.  1885,  p.  31>.  Sternberg : 
Ueb.  letenu  catarrhalix,  1^82.  Wagner  (Weil's  Dbii'a.io) ;  Deut.  Ar<.h.  f.  klin. 
ilcL,  xl.  1886-87,  p.  (121.  Walker  (('hiv  coloured  Stools) :  Brit.  Med.  .lourn..  1889, 
L  p.  711.  Walter  fAbwrption  of  Fata  "in  J.):  Vracb,  viii.  1S87,  p.  907.  Werner 
(Action  of  Bile  on  Kidnoya):  Arch.  f.  exp.  Path,  n.  Pharnutkol.,  xxiv.  1887,  p.  31. 
Wyaa :  Arch.  f.  path.  AnsL^  xxxv.  1866,  ik  553. 


Pain  in  Hepatic  Diskasr 

67*2.  The  pains  Pxi»crieMceiI  in  liver  disease  vary  in  character. 
Cyr  (Xo.  4G3,  p.  Sfj)  .summarises  them  in  the  following  manner: — 

(1)  Pain  of  a  lancinating  type,  occurring  in  paroxysms,  is  met 
with  specially  in  hejjatic  colic. 

('2)  A  sensation  of  great  weight  located  on  the  right  side  is 
ohserved  in  aent<j  congestion,  in  catarrh  of  the  biliary  ducts,  in 
pnluUinic  and  other  forms  of  hepatitis. 

(3)  A  dull  pain  of  moderate  intensity,  eubremittent,  and  very 
frequent,  occurs  in  cancer,  but  is  also  sometimes  observed  in  hydatids. 

(4)  A  very  acut«  pain,  more  or  less  continuous,  aggi*avatcd  by  the 
least  pressure,  almost  always  accompanied  by  fever,  is  characteristic  of 
peri-hepatitis. 

It  is  also  generally  considered  that  a  dull  pain  in  the  right  shoulder 
is  characteristic  of  iiepatic  derangement. 

tUtrraturt  on  Fttneiionnl  /Jimmm  0/ Liner.— Cohnheim  and  Litten  (Disturbance 

of  CirouUUon) :  Arch,  f,  path.  Anat.,  Ixvii.  187tt,  p.  If*:}.  Discussion  on  Kunct. 
EnUijt.'vnieiit.  Atlanta  M.  «iid  S.  .luum.,  ix.  I37I,  ]>.  BSf-.  Fenwick  (Kunrtlrmal 
Diwatw*):  ].anct)t,  1887.  L  pp.  1171,  1217,  1271.  Murchison  (L'roonian  Lectures): 
Lancet,  1874,  i.  p.  429  e/  wq. 
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Gltfcogen  Lif^r. 


673.  liltrn  an  animal  u  siorred  the  liver  Hnit  I*i6e8  its  glyeogn; 
it  next  \A\Tia  with  much  of  its  water.  It  retains  it»  ulbnminoiiK 
coijslituuiila  longest,  miJ  a  certain  proportion  of  the  Rame  L*  split  up 
into  oil.  The  liver  cells  iHicouie  shariOy  polygonal  and  haw  faintly 
defined  t>order<i,  while  their  protoplasm  is  slightly  granular  and  Uie 
nucleus  only  obscurely  seen. 

Under  a  purthj  auimtd  diet,  such  as  one  wholly  composed  of  fibrin, 
the  liver  of  the  dog  lo»e«  wat«r.  Acconling  to  Af&na«siew  (Xo. 
169»  XXX,  1883.  p.  402)  three  difl'ercnt  kinds  of  particle  arc  distin- 
guishable microscopically  in  the  liver  cells  under  such  a  regimen^ 
namely,  oil  globules,  albuminous  [tarticles,  and  glycogen  granulcii.  Of 
the  three  the  albuminous  particles  seem  to  be  most  abundant.  The 
cell  is  not  so  lai^ge  as  under  a  purely  starchy  diet  (potatoes)  on  account 
of  the  amount  of  glycogen  being  less.  The  glycogen,  however,  is  not 
entirely  absent. 

A  pure! If  fttirchv  f\Kni,  8\xch  as  potatoes,  causes  an  accumulation  of 
glycogen  within  the  liver  cells.  The  organ  becomes  very  large,  and 
assumes  a  grayish-yellow  colour.  It  is  of  brittle  consistence,  but  can 
almost  withstand  the  action  of  strong  alkalies  and  acids, 

On  1/  mired  dirt  the  Hp[)earaiice  of  the  liver  cells  stands  intermediate 
between  that  resulting  from  a  diet  of  |iolatot*s  and  one  t;om|K>sed  of 
fibrin.  In  from  twelve  to  fourteen  hours  after  a  very  rich  meal  each 
cell  is  bordered  by  a  thick  ilark  ring,  from  whoso  inner  l»onior  a 
network  of  tine  dark  threads  penetrates  into  the  interior  of  the  cell, 
in  which  a  nucleus  with  several  nucleoli  is  now  readily  visible. 
Particles  of  glycogen  can  be  noticed  in  such  a  liver  when  hanlened  in 
alcohol.  They  stain  of  a  deep  brown  with  iodine.  If  the  glycogen  is 
rcmove<l,  the  network  of  fibres  remains  (Heidenhain  and  Kej'acr,  Na 
442,  V.  I.  Ab.,  f|Uote<i  by  Afanasaiew). 

PiTy  {No.  63,  ir.  1858.  |».  854)  found  that  when  ilog»  w«r«?   fi-tl  nn  «  mixrd 
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luiiDiU  itripe)  aiid  nignr  diet  the  liver  wu  of  grmter  weight,  «nd  conUined,  <eUri$ 
fxiribHSt  more  glycogt'u  fhepatiue)  thon  whoii  they  were  fed  M\ton  animal  food  alone. 
Its  A|>p«Arancp  and  consiAtAnre  also  dilftTt'd  in  the  two  cdswA,  for  whilo  in  the  fom)f>r 
c&5e  it  ttftA  [litikish  in  colour,  more  pliAblc,  aiul  th«  Mlt*  of  a  jiaie  yellow  tint,  in  thfl 
Utt4:r  it  was  firm  and  iXvshy  iu  eontiiKleueo,  und  tlic  hilc  was  dnrk  yellow  coloured. 

Method  of  staining  Glycogen. —The  particles  can  best  be 
demonstrAted  by  hardening  the  organ  immediately  after  death  in 
alcohol,  and  subsequently  et^iining  sectiona  of  it  with  solution  of 
iodine  iu  iodide  of  potassium. 

Bock  and  HoffmAnn  (No,  13,  Ivi.  1S72,  p.  201)  recommend  the  followiog 
Kohuion  as  applicable  for  the  purpose  :  — 

IaIidc  ....  1 

PotAasic  Iodide  .  10 

Distilled  water  .  .  .         &00 

Those  eelis  which  contam  It  show  a  dark  hrown  atftin  and  their  unelei  are  parti culurly 
diHtinct     They  are  not  dislributcd  equally  throughout  tl»c  eutin*  lohulc,  but  are 
i|0;regated  chiefly  round  tlie  lic|>ati(!  rein.     The  aiithnrx  KtAtr  that  the  stain  can 
itill  he  eliciteil  in  livem  hanK*nt?d  in  bichruumte  of  potash  ur  alcohoL 
The  jflyco^n  inirtic'les  L-an  also  be  stained  witli  Hisniorek  browu. 

Demonstration  of  Albuminous  Particles. — The  albuminous 
richness  of  the  organ  can  be  made  manifest  by  phicing  thick  sections 
of  the  organ  in  Millon's  reagrnt  and  warming  them  in  an  incubator  ui> 
to  60^  or  70'  C.  If  rich  iu  albumin  the  sections  assume  an  intense 
red  or  purple  colour,  while  if  loaded  with  glycogen  they  become  only 
faintly  pink.^ 

Usti  of  ChoUujuf/nt:^. 

The  significance  of  these  ol^f^ervations  from  a  therapeutic  jwint 
of  view  is  &elf-evident.  It  is  only  too  readily  forgotten  tltat  chola- 
gogues  are  not  administered  to  individuals  with  healthy  livers,  but 
that  it  is  wiiere  the  liver  cells  art?  clogged  with  glycogen,  albumin, 
and  probably  uil  that  relief  i3  sou^^ht  ibr.  The  swollen  cell  is  prob- 
ably obstructing  the  outHow  of  bile,  and  although  a  choLigogue  may 
cause  an  increiised  tiovv  from  a  healthy  liver  it  by  no  means  follows 
tiiat  it  will  do  so  from  one  affected  as  above.  It  is  not  so  much  the 
forcing  of  a  flow  of  bile  from  the  organ  which  is  required^  although 
this  may  affonl  temporary  relief,  as  the  placing  of  the  liver  colls  in 
such  a  state  as  to  allow  the  bde  to  escape  naturally.  DiuLetic  intiuencea 
and  the  utilisation  of  the  superfluity  uf  nourishment  loading  the  liver 
cells  by  muscular  exercise,  th«  inhalatiun  of  pure  air,  etc.,  m;iy  be 
regarded  as  the  natural  means  of  accomplishing  this. 

*  Millon's  reit^Dt  1^  made  by  disholviug  1  part  by  weight  of  mercury  in  H  parts  of 
nitric  acid  of  specific  gravity  1*42,  aud  alter  complctu  solution  diluting  kscIi  volume  of 
liquid  with  two  volumeji  of  water. 
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Litrrattirt  on  Olyeoijntir  FittutUtn  of  Liter. — BiLTforth  (01ycog«^n}:  Arch.  f.  mik. 
Annt.,  XXV.  1S9&.  p.  2^)0.  Bernard:  NonvtfUe  fonctiou  da  foio,  etc.,  \h!iZ.  Bocm 
and  Hoffmann  (P.  M.  Sugnr  K-nnMion  in  1^):  Arch.  f.  d,  g«*.  rii^iiol,,  xxiU.  1K»*0, 
p.  ^f).  Chittenden  and  Lambert  (T.  M.  Kornmtiouof  Su^ariii  Lircr):  Tnuis  r,  t, 
iie»a.  Acml.  Ari!«  ami  S<-..  vii.  l.HSti,  p.  179.  Dastre  (Mf|mtic  Ft?niK'utJi) :  Ai-  '■■ 
('hyoiiil.  iiDrni.  vi  iwlh. ,  i.  1^R.S,  p.  tiU.  Eulenberg  (Su^^ar  KoniiAtion  in  L.) :  \»  li. 
kliii.  WwbiiJ'i.Iir.,  w,  l^ri",  i*.  ^20,  Eves  (Liver  Ffrment) :  Juuni.  Pliysiul.,  v.  l^BI. 
I).  :542.  Flint:  N.  V.  Mini.  Juuni  ,  viti.  1869.  p.  373.  Frerichs :  Zur  lilTcojpm- 
bil'luDg  in  li  Leber,  1876.  Girard  (1*.  M.  Konuotiou  of  Sunr  in  Liver):  Arvli.  C 
d.  Kes.  Physiol. ,  xU.  18S7.  p,  'IM^i.  Kulz :  Arch.  f.  d.  ge«.  PhyRiol..  xiii.  1»7«.  p. 
2ti7  ;  ///I*/.,  iJtiv.  1880,  p.  1  ;  thid., y.  41  ;  ibid.^  p.  46  ;  Ibid.,  n.  62  ;  Ibtd.,  p.  57. 
Langendoiff  iSugnr  Funnstion  in  Liver):  Art-li.  f.  Phviiol.,  18S6,  duppl.-TM.,  p, 
2»ll».  Lehmann  :  Arch.  gi'n.  He  inril.,  18f»ri,  i.  p.  385.  Loew  [Su^pir  Fortitation  : 
SiUtin>fsli.  il.  Cvscllsch.  f.  Morphot.  a,  Physiul.  lu  Miiiicliiii,  ii.  l^^C,  p.  79.  Luch- 
singer:  Anh.  f.  d.  ges.  PhywoL.  viii.  1873,  n.  '289.  Mayer:  ArL-h.  f.  il.  ^ta. 
Pliyaiul.,  xvii.  187n.  p.  U51.     V.  Merin^ :   Aroli.  f,  d.  gt-s.  Phytiol.,  xir.  J87i5. 


B7fl.   p. 
;  IhJi,, 


274.  Musculus  and  v.  Mering  ;  Zuchr.  f.  plivsiul.  Chiin..  ii.  1878,  p.  403 
jv.  1880,  p.  9a  ;  aUo,  Compt.  rend.  Acad.  d.  he.  Uxxviii.  1S79,  p.  87.  Naaac 
(Utycoffcii  and  Mei>hanical  .\bsor|itton ) :  Ati-lt.  f.  d.  ge*.  PhvMol.,  xxxvii.  188fi,  |». 
682.  Pavy :  Guy--*  Ilosp.  Rip.,  ir.  lSr.8,  p.  2UI  ;  aUo,  Pliil.'Trnnn.  I>ond..  rl.  1M<>, 
p.  &0S  ;  'i/*(i,  M«d.  Tiinoj*  and  Tiaz.,  lSi3il,  i.  p.  ^l^'^  ft  tuvf.;  aim.  The  IntlueiKT  of  l>ict 
ujKtn  tho  Liver.  Rbhmann  (I'li>»iolog>-  of  I31yt»»gen):  Arch.  f.  d.  gi-a.  riiytioL, 
xxxix.  1886,  p.  21.  Salomon:  Arch.  f.  [Kith.  AiiaL.  Ixi.  ]t!74,  p.  343.  Seegen 
(SuK»r  from  PriituuL-) ;  Arcb.  f.d.  gm.  PbyiioL,  xxviii.  1882,  p. »»  ;  <i/jo  ffroui  F»t\ 
Wiau.  ruml.  ^^ochllAl-hr.,  xxxvi.  1886,  p.  (II & ;  alio  (Sugu*  Fariuation  in  Liv^r), 
Arch.  f.  d.  ges.  Phviiol.,  xli.  1887.  p.  61D  ;  uho  (Formation  iif  Siipir  in  Livrr\ 
CVntrnlbl.  Td-rnvd.  \vi<isciiiich.,  xxv.  1887,  |n>.  ri77.  COS,  Seegen  ana  Kratactuncr 
(Nnluri-  of  Liver  Sugar-  :  Arrh.  f.  d.  p***.  Physiol.,  xxii.  ImSu,  p  2«)*i  ;  algo  (Sugar 
Kurmatioii),  Ihid.,  p."'214  ;  xxiv.  1880*1.  p.  4tI7.  Smith  (Al'Mjrp' -  •>  -f  < - 
Atbumin  trom  Stoinachi:  Arch.  f.  Physiol.  1884.  p.  ISl.  Voit  i(ii 
fn>ui  Carbo-Hydrmtrf)} :  SiUungnb.  d.  livsoUaoh.  f.  Murpliul.  u.  Ph>  > 
iii.  1887»  p,  17.  Weiss  (Sour^  of  G-):  Sitxuogsh.  d.  k.  Akad.  d.  \Vtv»ii»uU. 
Ixvii.  IS7^.  AU  iii.  |>,  t: 


ni8PLACKMKNT   OF    LiVKR. 

iletached 


from   it4   uatunU 


074.  The  liver  &uro*-tinics  Incomes 
position  and  \a  fouml  in  vari(»us  unnHual  parts  of  the  alxiomon.  Tb<s 
condition  is  known  as^'Huuling  or  ^^:u^d^ring  liver."  The  diapUce- 
ment  is  usually  in  women,  niostly  j»rimi[Kirce.  with  |K>nilulon8 
abdomen.  An  intra-uhdominul  iiimour  is  folt  say  four  or  five  Hngor- 
broadthfl  below  the  navel,  and  which  probably  Rtretches  towards  the 
left.  The  tumour  »  thicker  on  the  right  than  on  the  left  nidr  and 
the  division  l>etween  the  two  main  lobes  may  bo  felt  The  surfacr  of 
the  tumour  is  smooth  and  there  is  an  absence  of  the  liver  in  its 
natural  sit^.  The  tumour  does  not  move  with  re&piration  and  is  dull 
oa  percuasiuD. 

The  chief  predis]x>sing  causes  are  the  laxness  of  tissues  caasod  by 
pregnancy,  pendulous  belly,  and   malnutrition.      In  tulditioD  to 
there  is  said  to  be  a  congenital  elnngation  and  hx>Rene8s  of  the 
ments  which  eut^iKMid  the  organ  (he|>ato-duodeuale,  he[>ato-gafitrti'um, 
«ad  bepato-colicuni)  and  unite  it  to  other  organs. 


LUeraturt  on  Vuptacfments  (/  the  Liwr. — Blet :  Ktitdr  aur  U  foin  mnbHc.  l^Tfl, 
KocUcr:  Iteitmgr  x.  CMuifftik  d.  WandrrliN'r.  1H77.     Meissner  iWni' 

ftcbiuldf*  Jalir!i..L-xli.l6«».p.  107.     Miiller  (Wand^T-Livrr):   B^rl.  klin.  \ 
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XIX.  18S2.  p.  2S0.     Sealer  (Witnder-Lirer) :  Brit.  Mod.  Jotirn.,  1886,  ii.  ]).  &9U. 
Winkler  (Wander-Uver) :  An-h.  f.  Gynaok.,  iv.  1872,  }>.  M5. 

DeFORMITIKS  DUK  to   PR£S8URE. 

675.  Friction  Mark. — The  commonest  of  these  is  a  thickeniog 
of  the  capsnlo  on  the  anterior  surface  over  the  gall-Madder.  It  is 
almost  peculiai'  to  females,  mid  is  accordingly  raost  likely  caused  by  the 
pressure  of  the  corsets.  Tlie  thickening  extends  for  some  distance 
into  the  liver  tissue ;  it  is  fibrous  iu  character ;  and  nuraerous 
capillary  bile  ducts  will  be  found  lying  in  the  cirrhosed  parts.  So 
great  is  the  effect  of  this  friction  patch  upon  the  organ  tliat  t!ie  under- 
lying liver  8ubBt:ince  ma}'  lie  quite  wasted,  nothing  but  cicatrix 
remaining.  'Ilie  jiressure  also  seems  to  act  injuriously  on  the  gall- 
bladder, which  may  bt?  fo\ind  enlarged  and  distetnled  with  bile,  and 
probably  containing  gall-stones. 

Pressure  Folds. — The  upper  and  posterior  as|tect  of  the  organ  is 
often  marked  by  several  anteroposterior  folds.  They  are  from  throo 
to  six  or  seven  in  number.  They  are  deep  enough  to  lay  the  fore- 
finger in  and  tlie  cajtsule  on  their  Hour  is  thickene<l ;  they  are  the 
result  of  lateral  compression. 

Rib  Marks. — The  foregoing  must  not  be  mistaken  for  rib-marks. 
All  enlarged  and  impressionable  liver  often  shows  depressions  caused 
by  the  nbs.  They  are  much  shallower,  however,  and  lie  on  the 
external  asjiect  of  the  right  lobe. 

From  enlarged  Gall-Bladder. — A  chronically  distended  gall- 
bladder will  indnco  ,i  dtn-p  iiiderilation  on  the  lowrr  ."^harp  border  of 
the  organ.  Tiie  indentation  Is  accompanied  by  thicketiing  of  the 
capsule,  and  is  the  result  of  atropliy  of  the  organ  at  a  part  lying 
between  the  abdominal  wall  and  the  distended  viscus. 


Di.sE.\KKa  OP  THE  Gall-Bladdkk  .\ni)  Biij:  Ducts. 

676.  Certain  alterations  of  the  bile  capillaries  are  described  under 
cirrhosis,  adenoma,  etc.  The  gali-bladder  often  becomes  much  dilated 
so  as  to  constitute  a  prominent  tumour.  It  may  be  hourglass  shaped 
from  a  constricting  band  attjwhrd  to  the  liver  at  either  end,  running 
across  it.  It  often  yvilfera  from  catarrh,  and  m  siuch  cases  may  in 
great  part  be  filled  with  mucus.  Cancer  may  ap|)ear  as  a  primary 
tumour  of  the  gall-bladder,  either  confined  to  it  or  growing  into  the 
liver. 

The  commonest  causes  of  ob.structioii  uf  the  ducts  are  catarrhal 
mucus,  the  impaction  of  gall-stones,  and  the  presonio  of  cancerous  and 
other  tumouis,  more  particularly  those  Iocate«l  in  the  duodenum  or 
head  of  the  pancreas.  The  ducts  may  be  congcnitally  absent  or  imper- 
vious (see  Thomson,  No.  096). 

The  pressure  at  which  the  bile  is  secreted  is  sufficient  to  induce 
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gr&iit  distension  of  the  ducts  1>ohind  the  point  of  obstnictioii.  So 
groat  in  somo  cases  may  the  distension  of  the  hepatic  duct  become  that 
the  resulting  sac  has  been  found  to  hold  a  quart  or  more  of  liquid,  and 
may  ultimately  rupture.  The  first  effect  of  the  obstruction  is  to  dilate 
the  large  and  mi<ldle-size<l  channels,  and  to  induce  jaundice  of  the 
organ  and  of  the  whole  body.  The  liver  usually  has  a  SAgfr^repn  colour. 
The  dilated  ))tlo  ilucu  look  like  hugi;  cavornoua  spaces.  In  course  ol 
time  atrophy  with  cirrhosis  limited  to  the  vicinity  of  the  ducts  takes 
plate  (see  p.  104). 

When  bile  stagnates  in  the  gall-bladder  or  ducts  it  tends  U*  throw 
down  a  precipitate.  The  precijiltato  consists  of  mucus  with  bilirubin 
in  crystalline  or  nmorpliout«  form. 

Concretions  or  g^U-stoncs,  ns  they  are  called,  are  met  with  com- 
monly in  the  gall-bladder,  and  occasionally  as  primary  formations  in  tbe 
ducta.  If  they  are  single  they  have  an  oval  or  round  sha|>e.  If  multiple 
they  are  marked  with  facets  usually  from  five  to  six  in  number.  Some- 
times they  ore  very  snmll  and  numerous.  Their  colour  varies  from 
that  of  a  ]>ale  gray  to  a  <lee]}  brown.  The  centre  is  darker  than  the 
periphery,  and  there  may  be  a  brown-coloured  nuclcUK  within  consist- 
ing of  bile  pigment,  dead  epithelium,  and  precipitated  mucus.  Tbaj 
are  much  more  common  in  the  female  than  in  the  male. 

Those  which  arc  gniy  coloured  are  composed  of  cholesterine  with  a 
little  magnesia.  Mostly,  however,  gall-stones  are  a  combination  of 
cholestorine  and  more  or  less  bilinibin  bound  up  with  carlionate  of 
lime  and  salts  of  iron,  cop[>er,  luid  nmnganese. 

ITefKtlk  adic  is  the  severe  twisting  pain  induced  by  the  {Nuaage  of 
one  of  these  along  the  duct  into  the  intestine. 

LiUraiurt  on  THaeaau  cf  Oatl-BladiUr  and  Ih'U  jDuWx  —  Charcot  (IMmftry 
Cftititir  of  n.  1>uuU}:  Vrttgrh  ratVl.,  ir.  1870,  \*.  f>91.  Kiener  and  Kclsch  N*^»- 
furtiiAtioii  of  IhirU) :  AmTi.  ilo  iitivxiol.  norm.  i>t  jMitli.,  iii.  1S70,  p.  771.  LeloJr 
(Csloifimtinn  tif  0.  HM(l(<r» :  Bull.'Soc.  Aimt.  dc  Paris.  Ivi  1S81.  ji.  144.  Lomer 
(Congsnit*!  OMitvretinu  of  HWv  Dtiet»} :  Arvb.  T  mtli.  Aiuit.  xuix.  IS^S.  t>.  130. 
PoinerrStriK'tiircof  rtull-itoni's):  IViit.  mod.  Wmbwschr..  xt.  1S85.  p.  45.  Thom- 
SOD  t''-'ti>;>  iiiul  OMitoiAttuii  of  llile  Dui'U) :  VAiu.  Mtnl.  Jixini.,  xxxvij,  1801  £^2.  p. 
i'lii.  ViUard  :  Ktuile  juir  lu  t:AUc«r  iirimitif  tie  Toim  liilijumt,  1870-  Zenker  ( Th- 
iiMry  C-uicvr  of  G.  HUddcr) :  Deut.  Arch.  f.  klin.  Mod.,  iliv.  18S8-80,  p.  150. 


Fatty  Infiltration  of  the  LivEa 


fi77.  SifH. — Fatty  Liver,  Steatosis  of  Liver. 

Definition. — A  comiiiion  of  Ute  livrr  in  ichich  the  liver  cell* 

Anatomical  Description. — In  somo  re8i>ect8  the  condition  ia 
physioltigical   one.      A   certain   amount   of   fatty    infiltration    majTi 
found   after   a  rich    meal.      It  is   only  when   the  infiltration 
extreme  and  interferes  with  the  functions  of  the  organ  that  it  can 
regarded  as  morbid. 

The  appearance  differs  according  as  the  infiltration  is  in  an  emr]y  or 
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lato  stage.  In  ike  early  stage  the  liver  is  somewhat  enlarged  and  of 
sliglitly  tlalihy  cousiatence.  It  may  be  increased  in  weight  The 
capsule  is  thin  and  stretched,  and  to  a  c<?rtain  extent  permits  of  the 
dappled  look  of  the  organ  being  seen  through  it.  In  this  stage  it  is 
congested  ;  in  tlie  later  stage  tlio  organ  is  poor  in  blood. 

On  section  the  most  striking  feature  is  the  di.stinctnees  with 
which  the  lobules  are  demarcated.  This  is  due  to  there  being  a 
yellow  ring  at  the  periphery  of  each  involving  perhaps  its  portal  third. 
The  remainder  of  the  lobule  is  of  a  dark  red  colour ;  hence  the  differ- 
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Pio.  901.— Fatty  iKriLTRATioN  of  Liveji  (x*3  Diams.) 

(1 1  Liver  lobule  ;  (b)  hftpstie  vela ;  (c)  friiijte  or  nil  kIo^'uIoh  Id  portal  moe  ;  (d)  lille  duct  (PenMinf c 

acid.  Picn»<«iinniuet  umI  FiimiiUi'  SoL) 

entiation.  The  cause  of  the  3'eUow  ring  is  the  infiltration  of  tbo  liver 
cells  in  the  jjortal  zone  %vith  globules  of  oil.  Those  in  the  remninder 
of  the  lobule  arc  usually  free  from  disease,  with  the  exception  prob- 
ably of  being  a  little  more  granular  than  usual. 

The  infiltration  in  the  majority  of  instances  commences  in  the  portal 
rone  (Fig.  30l).  It  is  occasionally  found  affecting  the  hepatic  vein  zone 
in  the  first  instance,  or,  as  the  accompanying  illustration  teatiiies  (Fig. 
302),  presenting  itself  in  the  portal  and  hepatic  vein  zones  simul- 
taneously, while  the  intermediat-e  or  hepatic  artery  zone  is  free 
from  oil. 

VOL.  n  P 
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SAkoiirin  (Xo.  446,  p.  97)  rvcognuM  two  &cton  u  ffi>ociaUy  prono  to  indu£«  a  i 
hepatic  Tatty  infiltntiou,  that  ia  to  ny  ui  infillratiou  takiag  orij^in  in  the  hf^pAtic 
r«ta  /one  uf  the  lubuli:',  namely,  lartatiou  aud  alcuhulum.  The  foroi^r,  ju'curUiag 
to  de  Sincty,  hu  long  be«D  recognuKd  as  a  cause  of  tills  raricCy  of  the  diwraaa 
Salxiurin  aaya  that  in  the  alcoholic  variety  tho  infiltration  foUowt  an  irrrgular  course. 
in  tract  a  nunner  that  the  degeuaratwl  tracta  t«nd  to  apare  the  portal  aooa  bat  to 
unite  the  ceotnl  veiua. 

Although  aueh  a  ceutiml  ateatosia  may  bo  met  with  occaaionally  lu  alcoholism,  the 
author  cannot  concede  that  it  ia  the  uaiial  or  erm  a  common  form  of  laity  Uvrr  tmm 
tlaia  caoae. 

In  U^  nuire  advanced  ^ta^e  of  fatty  liver  the  organ  i*  very  mi 
enlarged  and  peculiarly  doughy  iti  cotiKtsteiioe.  It  piU  on  preAsura^ 
and  has  lost  so  much  uf  its  rebilieiicy  thnt  the  diniplo  remains.  The 
organ  haa  increased  in  weight,  reaching  {wrlxapa  to  six  or  seven  pounda. 


Fm.  sol— Pattv  IjiriLntAnox  or  Livcs~»ora  Pnnu,  ajtd  Uvanc  Vaia  JBosn  ivFtLnun» 

(xMl/tjjo.) 
(a)  Ofpitlo  ma  itme  with  tiM  hlaek  od  stobulw  Id  lu  cvU* ;  (I>)  portal  ntn  aooi  ikowtav 
mmm  OVramnle  aoH  aad  Fanaata'  SoL) 

but  has  decreased  so  much  in  specific  gravity  that  portions  cut  off  may 
Hoat  in  water.  The  differentiation  of  the  lobules,  as  seen  on  the  cut 
surface  in  the  early  stage,  has  now  vanished,  seeing  that  the  yellow 
fatty  ring  at  the  periphery  has  spread  into  the  entire  lobide.  The 
lobules  are  consequontty  indistinct  ur  invisible,  the  ex|>oeed  surface 
having  a  uniform  cream  yellow  tint.  The  entire  organ  ia  peculiarly 
greasy. 

The  fatty  infiltration  will  be  found,  microscopically,  to  affect  the 
whole  of  the  liver  cells  in  this  stage.  The  histological  characters  of 
the  ititiltration  have  been  already  di'Hcribed  (vol.  i.  p.  166). 

Tlie  diseane  does  not  necessarily  imply  that  the  liver  cells  are  dead. 
In  an  individual  placed  under  proper  conditions  tlic  whole  of  the  oil 
may  bo  reaorbed  and  the  cells  recover  their  integrity.  The  oil,  it 
should  be  remarked,  ia  not  apparently  brought  a«  such  to  the  liver  and 
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merely  appropriated  by  its  cells.  It  is  never  found  free  in  iU  capillaries, 
but  evidently  is  elaborated  by  the  liver  cells  out  of  the  rich  ciirbouaceous 
material  furnished  by  the  portal  vein^ 

The  ij(iU-i4mM(r  is  usually  full  of  dark  brown-colaurod  bile.  In 
extreme  cases,  more  cyj)ecially  those  coming  on  after  an  acutt  alcoholic 
debaucli  or  in  phosphorous  poisoning,  the  individual  m^y  bo  jaundiced, 
but  it  is  seldom  that  the  jaundice  ia  extreme.  In  minor  cases,  where 
perhaps  only  a  third  of  the  lobule  is  infiltrated,  jaundice  is  absent. 
Tlie  explanation  of  this  probably  is  that  in  these  minor  cases  the  infil- 
tration affects  only  one  zone,  while  tht*  others  remain  healthy.  Tlie 
bile  which  might  tend  to  bo  i)ent  up  4'rom  the  pressure  of  the  swollen 
liver  cells  may  thus  ascajke  through  clmnnels  which  arc  still  pi^rvious 
in  other  parts  of  the  lobule.  It  is  likely  also  that  the  abnormal  con- 
dition of  the  affected  liver  cells  diminishes  their  bJh^secretiug  powers. 
The  fact  of  the  gall-bladder  usually  being  full  of  bile  is  no  criterion  of 
this  function  being  active.  Where  the  fatty  infiltration  is  extreme, 
and  whore  it  is  combined  vrith  cirrhosis,  as  in  chronic  tipplers  who  die 
during  a  debauch,  both  the  liver  and  the  whole  body  may  be  found 
jftundice<I. 


Ccnuet  of  Fatiy  Liver. 

The  fatty  may  be  regarded  as  a  further  stage  of  the  glycogen  liver. 
Glycogen,  according    to    recent  . 

evidence,  may  be  transformed 
into  fat  as  well  as  into  sugar, 
and  when  it  accumulates  to  an 
unduly  great  extent  this  ajn 
parently  takes  place. 

The  fatty  liver  indicates  a 
condition  of  body  in  which  there 
is  a  surplus  of  carbonaceous 
nourishment  over  the  require- 
ment* of  the  system.  It  is 
eaoouraged  and  fostered  by  all 
circumstances  which  docroase 
oxidation.  A  rich  mixed  diet 
and  forced  rest  are  the  two 
factors  which  perhaps  are 
oftenest  instrumental  in  its 
prodxiction.  One  of  the  best  e.^amples  of  the  disease  experimentally 
called  forth  is  in  the  Strassburg  over-fed  goose.  In  preparing  the 
livtT  for  the  market  the  animals  are  fed  on  maize  and  are  confined  in 
dark  cellars  with  limited  opjiorUmities  for  movement.  Under  those 
circumstancos  the  liver  becomes  so  excessively  fatty  that  it  may 
come  up  to  something  like  three  pounds  in  weight  within  as  many 
weeks. 


FtO.  90S.~FATTr  lNni.T&ATlQK  Ot  LlVBB  rBOM 
PuoerHoRotra  PoiKiixiitn  (x300  Diamii.) 

(ii)  Livrr  ei>ll«  ilUtcndMl  with  oil;  (6)  bile  duct 
with  epitbf-llum  uninjured  (Toroflinlc  actd  and 
FWrninta'Sol.) 
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It  reaches  its  extreme  degree  of  develupment  in  individtuls  tinder 
the  influence  of  an  untie  alo^fudk  tUhawh.  The  probftblo  explanfttion 
of  this  is  that  tlic  nlcuhol  is  mure  readily  oxidised  than  the  natural 
hydrocarbons,  and  hence  is  bnrnod  in  preference  ti:>  thoiu.  The  cjcco** 
of  carbonaceous  matter  in  the  body  consequently  accumulauw  in  the 
liver,  in  the  adipose  tissues,  etc 

The  liver  is  almost  always  fatty  in  advaneeii  jndmcnuay  pkUiitu, 
even  when,  it  may  be,  the  rest  of  the  body  is  iti  a  state  of  extreme 
emaciation.  The  cau«e  of  this  is  not  very  ap[)arent,  unless  it  be  that 
the  impaired  lung  hinders  thorough  oxidation  throughout  the  body 
and  allows  the  fats  to  accumulate.  But  why  should  they  accumulate 
in  the  liver  and  disappear  from  other  |>artfi  1 

in  phosphorous  jMnsoning  the  livor  suffers  from  intense  fatty  infiltm- 
tion  (see  Sect.  682). 

Literature  on.  FaUy  ii'ivr.— Biggs  (Fatty  AroM  in  L.):  Pror,  N.^Vork  Path. 
Sew.  II891),  1892,  p.  13.  Chew  (Acut«  Fatty  Atrophy):  N.  Y.  MH  R«-..  xxit. 
IfiSa.  p.  3rtt».  Kopf :  Urenlaw.  aer/tl.  Zt«c!ir.,  x,  1SH8,  |..  182.  Naumann  :  Anh- 
t'.  Anat.  Phyaiol.  u.  wusensch.  Ml-<1..  1871.  p.  41.  Rosenberg  (Ciiiiil»ti<<ii  i>r  Fat 
through  thu  U):  Arch.  T.  i«th.  Aiiut..  c.xxiii.  1391,  p.  17.  Sabourin  'NMuUf 
Fatty) :  Rt-v.  de  mw!.,  1883,  iii.  jl  355.  Virchow  (CirtuUtion  of  Fat  Ihmugli  lh« 
U):  Arch.  f.  path.  Anau,  cxxiiL  1891,  p  U7 


Cyanotic  Atrophy  {Kith). 
Sijn. — lied  Atrophy  (Virchow),  Nutmeg  Liver. 


Definition. — 7"^^  comiUimi  of  tli^  liver  ichich  arises  from  ra/vMiEar 
disease  of  the  hrartt  iometimfs  from  chronic  obslrHction  to  M«  draiLsiiom 

ihrO*t^h  (hi'  Inntf. 

Pathology. — As  previously  explained  (Sect.  536)  the  regurgitant 
pressure  on  the  right  side  uf  the  circulation  occasioiieil  by  a  valvular 
defect,  in  course  of  time  reacts  uj>on  almost  every  organ  of  the  bcxly. 
The  liver  is  one  of  the  first  to  suffer.  It  is  often  said  that  pulnionATj 
t-mphysema  is  a  fertile  cause  of  cyanotic  atrophy.  The  author's  ex{»en- 
once  leads  him  to  believe,  however,  that  unless  there  be  coensteiit 
venous  pulsation  due  to  regurgitance  through  the  tricuspid,  the  tiro 
affections  are  not  so  commonly  associated  as  is  supposed.  It  U  ap- 
{tarently  the  continuoiu  jntl^tiion  in  the  venous  channels  bo  great  tbat 
it  may  samutimes  be  fult  by  [)lacing  the  hand  over  the  right  hyt»ociion- 
drium,  that  is  mostly  to  1)e  feared. 

This  continuous  pulsation  exerted  U|>on  blood-vessels  which  wcr* 
never  intcndrd  to  bear  it,  in  course  of  time  brings  about  a  permanent 
eetasy  of  the  hepatic  vein  capillaries,  followed  by  atrophy  of  the 
intcr[Hiseil  liver  cells. 

Anatomical  Description.— In  the  earliest  stages  of  the  diwue 
there  it*  evidence,  at  least  during  life,  that  the  liver  is  enlarged.  Tl» 
venouA  turgedcence  induces  a  swelling  of  the  organ,  and  if  this  be 
combined  with  some  amount  of  fatty  infiltration  the  percussion 
Oalnese  may  be  increa^^cd.     In  course  of  time,  however,  more  or  lest 
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atrophy  ensues,  and,  in  oM-standing  cases,  from  a  third  to  a  half  of 
the  liver  substance  will,  as  a  rule,  bw  found  lo  liave  disappeared.  The 
capstde  accordingly  is  wrinkled  and  the  consistence  of  the  organ  is 
tougher  than  usual.  This  toughness,  in  tlio  majority  of  examples,  is 
not  caused  by  the  presence  of  fibrous  tissue,  but  is  due  to  the  dispro- 
portion between  the  interstitial  tissue  and  blood-vessels  of  the  organ 
and    the   secreting   cells.      A    large    mass   of    the   hitter   has    been 


Fir.,  ;i04.— AiiVAMT.prvAN<^Tir  Arnoriiv  ok  Livkr,  VALvtujui  Disease  or  Ui:jutT(xtiO  1>iaiui.) 
(a,  n)  DiAtMndetl  («plllnried  of  hciAtJc  vfin  with  entire  diMppearuioo  of  Unr  oella  troa  among 
theni ;  (h)  Imncli  tjT  [xirUl  rvlii ;  (r)  Uvnr  v«l\n  itlM  Ifft  In  portal  vein  arrft  (Logvood,  Bosln,  ■ml 
Farruts'  SaA.) 

destroyed,  while  the  tough  interstitial  tissue  and  vessels  have  been 
left ;  hence  the  alteration  in  consistence.  Jn  sonio  instances,  few  in 
number,  the  disease  may  be  accomp;inied  by  a  little  cirrhosis,  but  it 
is  erroneous  to  believe  that  this  is  so  in  all  canes,  or  even  that 
it  occurs  in  the  majority.  Thf  teeighi  of  course  is  much  less  than  in 
health. 

Thr  ctip.fuk.  has  a  purple  or  bluish  tint  when  the  oi^gan  is  first 
removed,  and  on  section  the  ml  surface  presents  very  much  the  same 
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dappled  or  variegated  ap^^earance  which  it  has  in  an  early  stage  of 
steatosis,  hut  more  evident  Tho  appearance  has  been  well  compormll 
to  that  of  the  cut  surface  of  a  nutmeg.  It  is  causod  by  the  bepatie 
vein  area  (sublobular  vein)  being  of  a  deep  reddish-brown  colour, 
while  the  portal  area  is  paler  and  usually  somewhat  yellow  in  ooUmr. 
The  pallor  of  thi»  zone  might  be  taken  for  a  fatty  iniiltmiion. 
This  is  not  the  case  ;  the  livor  in  this  advanced  stage  of  the  disoaso] 
is  seldom  fatty.  The  organ  in  fidl  of  blood  which,  on  section,  runt 
out  of  the  vessels. 

Microscopic  Appearances — In  an  advanced  case  the  btxlk  of 
the  pathological  changes  will  be  found  in  the  hepatic  vein  tone.  Th« 
lesion  in  fact  accompanies  the  sublobular  veins  ;  and  so  tnin5|io8c<|j 
have  the  relative  positions  of  tlio  zones  of  the  liver  Ifcconiu  by  tht' 
prominence  given  to  these  veins,  that^  whore  sevcrul  lobuh^s  lyii»g 
together  have  been  cut  longitmlinally,  what  in  the  healthy  liver 
appears  to  be  the  centre  of  the  lobule  (see  p.  182)  now  looks  as  if  it 
were  (as  in  reality  it  is)  the  periphery. 

The  stems  of  the  hepatic  vein  passing  along  the  outside  of  Um 
lobnle  have  become  dibited,  but  the  dilntntion  is  still  greater  in 
capillaries  attached  to  them.  These  constitute  a  complete  fringe  atl 
nx'vus-like  plexus,  Imtween  whose  vessels  few  if  any  liver  cells  can  btt 
detected  (Fig.  304).  In  many  instances  not  a  vestige  of  a  liver  cell  it 
to  be  seen  ;  while  in  others  a  few  shrunken  and  pigmented  bodies^ 
or  perhaps  only  little  masses  of  granules,  are  iheir  sole  representatiTet,^ 
Pigment  is  usually  abundant  in  the  atrophied  parts ;  it  is  grant 
hi-ematoidin  and  is  brownish-yellow  in  colour.  It  may  be  eitbcrj 
contained  in  the  i^hrunken  hepatic  cells  or  be  lying  free  between  th€ 
veesela  The  other  parts  of  the  lobule  are  comparatively  unaltered, 
although  the  liver  cells,  even  in  them,  are  seldom  healthy ;  they  are 
frequently  very  granular. 

Curiously,  even  although  the  lobule  may  have  presented  to 
naked  eye  a  dark  brownish-red  colour  within  the  area  of  the  8ab><j 
lobular  vein,  when  examined  microEscopically  the  distended  capillarietrj 
tnay  be  found  destitute  of  blood-corpuscles,  or  even  of  any  colouring 
matter  which  might  account  for  the  dark  red  appearance.  The 
corjmAcles  in  such  cases  have  probably  been  dissolved  by  the  btle 
%e\di  after  death,  while  their  haemoglobin  Ims  1>een  waahed  oat  in 
preparing  the  section.  In  other  examples  the  ectatic  capillaries  will 
be  found  fiilly  ii^ected  with  blood. 

The  capillaries  when  empty  and  in  a  state  of  collapse  majl 
readily  )»e  mistaken  for  Kbrous  tissue  of  new  formation.  Henes 
perhaps  the  origin  of  the  notion  that  this  liver  is  so  frequently 
cirrhosed.  If  the  organ  be  artificially  injected  the  ap|iaretit  tibrous, 
UswM  will  \>Q  found  to  have  vaiiislied. 

lu  minor  examples  of  the  disease  the  only  abnormality  is  dilata- 
tion of  the  sublobular  vein,  with  deposit  of  pigment  in  the  liver  cellaj 
of  its  Eono  uf  distribution  (see  Cvioured  Plate,  l*^g.  262). 
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Degfrees  of  the  Lesion. — Sabonrin  (No.  446,  p.  80)  recognises  three  degrees  of 
the  lesion.  In  the  first,  the  parenohyma  is  almost  intact,  but  aronnd  each  subhepatic 
vein  a  little  foyer  of  inter- trabecular  capillary  ectasy  is  visible.  In  the  second,  the 
peri-Bubhepatic  areas  enlarge,  and  atrophy  is  commencing  in  the  enclosed  liver  cells. 
The  third  and  last  period  is  that  of  trabecular  atrophy  where  the  liver  parenchyma 
suffers  almost  complete  destruction. 

Salamon  (So.  353,  1881,  quoted  by  Hontang)  also  recognises  three  degrees  of 
the  condition :  (1)  The  nutmeg  liver,  where  vascular  changes  constitute  the  chief 
alteration ;  (2)  red  atrophy,  or  atrophic  cardiac  hepatitis,  the  true  type  of  cardiac 
cirrhosis ;  and  (3)  yellow  atrophy,  characterised  by  biliary  lesions  and  a  fatty 
degeneration  of  the  liver  cells,  whereby  the  ict^re  grave  in  which  cardiac  cases 
sometimes  terminate  is  accounted  for.  In  all  these  cases  the  cirrhosis  is  around 
the  portal  vein,  as  in  drunkards. 

Functional  Effects. — The  whole  functions  of  the  organ  must 
necessarily  be  interfered  with.  Jaundice  is  a  common  symptom,  and, 
as  before  explained  (p.  198),  is  most  likely  caused  by  the  dilated  blood 
capillaries  compressing  the  plexus  of  minute  bile  ducts. 

LUeraiure  on  Cyanotic  Atrophy. — Bamberger  (Nutmeg  Liver) :  Med.  Times  and 
Gaz.,  1884,  ii.  p.  493.  Maraerliaiio  (Disturbance  in  Circulation):  Deut  Arch.  f. 
klin.  Med.,  xl.  1886-87,  p.  83.  Seegen  (Disturbed  Circulation) :  Centralbl  f.  d.  med. 
Wissensch.,  xxv.  1887,  p.  337. 


CHAPTER   LIX 


CIRRHOSIS  {Kifi^i,  ytlhwiah) 


679.  Definition  and  Origin  of  Term. — A  condih&n  mi 

the  /itw  IfCfxmirf  anhfisaUy  hcset  v:Uh  riralnjJilr  /i^'iMf.  The  temi 
appliod  to  the  disease  by  Laennec  (Xo.  33d)  on  account  of  the  yellow 
colour  which  the  organ  possesses,  not  becaudo  it  is  overrun  with  fibroan 
tifuue.  80  Bubvertod  has  the  original  meaning  become  that  the  wonl 
Cirrhosis  is  now  employed  not  only  in  the  case  of  the  liver,  but  in  that 
of  other  organs  to  indicate  this  overgrowth  of  fibrous  tissue.  The 
term  is  not,  however,  applied  to  a  local  pnxluction  of  fibrous  lifisae, 
but  only  to  a  condition  in  which  the  fibrosis  is  distributod  general^ 
Uiroughout  the  organ,  or,  as  in  the  c&se  of  the  lung,  throughout  an 
entire  lobe. 

Varieties. — Tliore  are  at  least  two  well-marked  varieties  of  tht 
disease,  which  we  may  for  the  pi-esent  designate  ^A/  small  and  Iht  larfff. 
Charcot  luid  Gombault  call  them  the  aintphic  or  muUilobular,  and  tho 
kfpertwphU^  manolobulart  or  hUiary ;  and  alfto  iie:>cri)}C  a  ttiihl  variety 
to  which  they  give  the  name  of  ptric^Uulttr.  The  term  "  hyper- 
trophic "  is  one  to  which  exception  must  )>e  taken.  The  liver, 
although  enlarged,  is  in  a  stat4*  of  advanced  atrophy. 


I 


Small  Cirrhotic  Livkr 

8f^ — Coarse  Cirrhotic  L.,  Gin-drinker's  L.,  Hobnail  L.,  Alo«^<^ 
Cirrhosis. 

Anatomical  Description. — The  organ  is  small  and  diminished 
in  weight,  but  is  incrca&eii  in  spccitio  gravity.  It  is  extremely  tough 
and  inelastic,  and  feels  like  a  piecL*  of  wet  leather.  It  is  usually  not 
adherent  to  adjacent  parts,  nor  is  there  evidence  of  perilic]«atiUa 
Its  contour  is  somewhat  irregular,  but  tho  lobes  need  not  necessarily 
he  defaced.  The  surfaee  is  marked  by  numbers  of  hobnail-like  pro- 
jections varying  in  siso.  Tho  capsule  api>oar6  thickened  in  the 
depressions  around  these,  but  not  to  any  extent  elsewhere.  On 
section  the  coltmr  varies.     Most  commonly  it  is  brick-red,  especially 
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after  being  exposed  for  a  few  minuteg.  At  other  tiroes  it  is  jaundiced, 
and  may  have  a  sage-green  tint.  The  whole  substance  of  the  organ 
is  beset  witli  a  nelivork  of  cicatricial  tissue  enclosing  rounded  islands 
of  liver  substance.  Each  island  is  made  up  of  several  lobules,  hut 
the  degree  of  compression  to  which  they  have  been  subjectod  by  the 
contraction  of  tht*  cicatricial  Kubetance  niuy  render  their  individual 
recognition  difficult  or  impossible. 

The  large  branches  of  the  portal  vein  in  the  liver  substance  are 
very  wide,  although  their  capillaries  are  in  a  stat«i  of  com])res8ion. 
The  branches  of  expansion  of  the  vein  in  the  alnlomen  are  turgid  with 
blood,  and  plexuses  of  tortuous  and  dilated  vessels  can  be  seen  over 
the  stomach  and  intestines.  There  is  usually  considerable  ascites  and 
the  liquid  may  have  a  jaundiced  hue,  but  general  dropsy  is  absent. 
There  may  or  may  not  1»  accompanying  cirrhosis  of  tlie  kidney.  In 
most  cases  there  is  not,  and  when  present  it  is  slight  in  amount. 

It  is  held  by  many  German  pathologists  such  as  Liehermeister, 
Thierfelder,  Birch-Hirschfeld,  and  Ackermann,  that,  in  the  commence- 
ment of  the  disease,  the  new-farmed  tissue  may  lead  to  eulurgemcnt 
of  the  organ.  In  a  case  which  lately  came  under  the  author's  notice, 
and  which,  all  circumstances  consiidered,  could  not  have  been  going 
on  for  moi-e  thun  a  week  to  t»*n  days,  the  liver  was  of  great  size  and 
not  as  yet  deformed  on  the  siu-faco.  The  deposit  in  the  portal  zone 
was  entirely  cellidar.  Whether  this  inci'ease  in  bulk  always  precedes 
the  atrophy  may  bo  questioned. 

Ofi  minuUr  cxian'mafion  it  will  be  found  (see  Fig.  305)  that  the 
superficial  layer  of  the  capsule  is  not  much  thiclcened  or  altered. 
The  deep  layer,  however,  namely  the  tunica  propria  of  the  organ, 
that  which  is  bound  up  with  the  common  hepatic  stroma,  is  from 
ten  to  thirty  times  thicker  than  in  the  natural  state. 

Opposite  where  the  depressions  encircling  the  hobnail-like  projec- 
tions are  situated,  a  baud  of  cicnthcial  tissue  will  always  be  found  to 
run  inwanls  from  the  thickened  deep  layer  ;  and  it  is  this  which  by 
its  traction  has  depresse<l  the  surface.  The  projections  are  not  tvt  bo 
looked  ujwn  as  such.  They  repre^ient  portions  of  the  liver  whicli  have 
been  less  drawn  inwnnls  than  their  surroundings. 

The  bands  shortly  after  entering  the  liver  substance  divide  and 
reunite,  so  as  to  constitute  a  network,  each  mesli,  as  before  said,  en- 
closing several  lobules.  Charcot  and  Oombault  (No.  4,  iii.  187G, 
p.  454)  and  their  numerous  followers  in  France  stated  that  the  main 
bands  only  quite  exceptionally  sem]  secondary  bands  into  tho  enclosed 
lobules,  and  held  this  to  be  one  of  the  features  distinctive  of  the  small 
as  compared  with  the  large  forms  of  the  disease.  Such  seems  to  be 
rather  too  absolute  a  statement.  The  liver  from  which  the  drawing 
for  Fig,  305  was  taken  was  a  typically  small  '*  hobnail "  organ. 
Xevertheloss  the  islands  of  liver  tissue  are  invaded  on  all  hands 
by  secondary  ingrowths.  Kelsch  and  W'annebrouck  (No.  4,  viiL 
1881,  p.  797)  found  that  in  certain   cases   the  lobular  islands  are 
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penetrated  by  fibrous  tiftaue,  and  Brieger  (No.  13,  Ixxv.  1679,  |i.  94) 
says  that  in  Bome  of  the  alcoholic  varieties  of  the  disease  an  inde- 
pendent growth  of  fibrous  tissue  arises  in  the  hepatic  vein  zone,  which 


fKk Mh^-ttlAU. Ctimiimir  Litilk(xM>  Dums..  u&rcB>). 
(■)  B^iwrt^l  k^  «f  Myanit  wax.  mocli  thutkcwKt :  (b>  dasp  Urer  rery  mwli  UlakMMd  ;  |^  «) 
■4i  or  Mw  Uhm  Mffooadad  ligr  dmUlx  ;  (<<)  nBall  ecrngMlw]  t4mid  ii—wl ;  (f,  «)  <i*pMi  aT 
■0  muii  Mita  to  riflhrtil  teadB :  t/.  /)  dcairtcl*!  ImumI*  ;  (y)  tnadi  of  parttJ  «•<»  (na»- 
•ii4  VhmiiW  toL) 


by  ext4;nding  outwards  unites  with  that  at  the  circumference  of  the 
taland.  It  cannot  therefore  be  ntaintaiTied  that  this  ia  a  reliable  point 
of  diattnclion  between  Uie  snuiil  and  the  largo  varieties. 

The  cicatricial  band*  are  made  up  of  small  round  cells,  spindles, 
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and  white  librous  tissue,  as  in  tlio  reparative  material  of  a  wound. 
The  round  cells  are  aggregated  in  foci  or  depots  and  their  number 
varies  in  ditfereut  examples.  In  some  instances  the  bands  are  almost 
purely  fibrous,  in  others  the  tibrous  tissue  is  beset  with  round  and 
spindle  cells. 

Judging  from  the  conditwn  of  the  liver  eeils^  the  disease  does  not 
ipear  to  run  a  smooth  an<l  uninterrupted  course,  bub  to  proceed  by 


Pio.  300.— ^MALL  CiaRHnTir  LtVER  sBOvmro  Fobjiatio!>  or  Stiuima  moji  Hepatic  Celui 

{if4iQ  DlAMB.) 

(■)  CMptUary  %-ewvl  in  eicaLricial  band  (c) ;  (b,  h,  b)  Uv«r  oelU  in  vaiioaa  utajpw  of  trnnsrormaUon ; 
(cf>  *m*>  of  mttn  liaving  4]i{n<lle  «h&po ;  (r)  Kvcr  cell  with  trmtly  enlAr}^  niiclfiu;  (/)  rnlftrged 
oncleufi  bcconiluft  (litiub-b«U  «luipfxl,  wbll»  in  oUier  w\\n  two  complete  nuclei  un  m<!Q  ;  (g)  llv«r 
edl  eoDUlning  ft  vacuole  (tncro-eannina  ftod  FimuU'  tJoI.) 

exacerbations.  In  some  instancRS  they  are  all  in  a  state  of  aclivf. 
iiiri,<ion  (see  Kig.  300).  The  niieleua  enlarges  (^),  becomes  dumb- 
bell shajied  (/),  and  splits  into  two.  In  some  nuclei  a  distinct 
nucleolus  can  be  detected  (*•).  The  protoplasm  similarly  div-ides,  and 
in  doing  so  the  oritlines  of  the  new  cells  become  peculiarly  sharp. 
Two  new  cells  thus  result  whose  protoplasm  is  less  in  bulk  than  that 
of  the  parent.  In  some  cases  the  nucleus  can  be  seen  to  elongate 
into  an  obtusely  apiudle -shaped  body,  and  to  split  into  three  seg- 
mentA.  In  other  instances  of  the  disease,  and  these  form  the  majority, 
the  alteration  of  the  cells  is  one  of  pure  ntrophij  from  passive  compression. 
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The  colb  never  doem  to  eutlVr  from  fatty  degeneration,  althougk] 
they  ftre  often  futtily  infiltrated.     Many  of  them  are  loaded  with  yell< 
gruoular  pigment,  especially  when  they  become  reduced  in  aiw. 

Thf  small  iyntm.f  branches  and  their  caf»illariea  are  pressed  upon 
and  the  circulation  through  them  is  hindered,  but  the  arterial  supply 
is  abundant  Tfie  abdominal  dropsy  i»  to  bo  accounted  for  by  the 
obstruction  offered  by  the  contracting  cicatricial  tissue  to  the  flow  of 
|)ortal  bluoil  through  the  organ. 

The  epithelium  of  the  Aiimll  bile  ducts  ia  olwaya  prominent  and 
often  catjurhal.  Here  and  there  are  to  l)e  seen  doul>le  rows  of 
cubical  colls  lying  in  the  cicatricial  tissue  which  look  like  minitt«  bile 
ducta.  Their  origin  and  their  relationship  to  the  liver  pari'nclnTiia 
are  considered  in  the  description  of  the  large  cirrhotic  liver,  in  which 
form  they  are  more  abundant  (sue  p.  221). 

Origin  of  the  Cicatricial  Bands.— Tlie  general  suppositioii  ii 
that  the  new  fibrous  tissue  is  ii  ilcrivative  of  that  present  DAtarally 
in  the  organ.  Such  may  be  so  far  tme,  but  does  not  api^icar 
to  express  the  whole  truth.  Part  of  it  is  evidently  derived  from 
the  liver  cells  (Hamilton.  No.  5,  xiv.  187i>,  p.  IS^i  KeUch  and 
Wannebrouck,  No.  4,  viiL  1881.  p.  797).  The  liver  colls  have 
alrea<ly  l>oen  descril>ed  (p.  219)  as  often  dividing  in  a  remarkably 
active  manner,  the  prot4:)pla5m  Itecoraing  smaller  and  smaller  witli 
each  segmentation.  There  iirrives  a  time  whun  the  protoplasm  sur- 
rounding the  nucleus  has  almost  vanished,  white  tbt?  nucleus  reuiain* 
of  great  size  (Kig.  30r>,  h,  h).  At  this  stage  the  cell  seems  t')  elongate 
into  a  nucleated  spindle  (//),  whose  ends  split  up  into  the  fibrils  of  a 
Inindle  of  fibrous  tissue.  The  nucleus  is  fiatly  applied  to  the  bundle. 
In  the  majority  of  cirrhotic  livers  nothing  of  this  is  to  be  a«en.  It 
is  ordy  during  exacerbations  of  the  disease  that  the  rrtl©  played  by 
the  liver  cells  as  fibro-blasts  can  be  observed. 

The  enlarged  nucleus  of  the  liver  cell,  however,  does  not  alwavH 
behave  as  uliove  describofL  When  it  has  reached  its  greatest  degree 
of  enUirgeroent  it  sometimes  appears  to  8ufl*er  degeneration  and  to 
become  cont'erted  into  a  vacuole  (-y).  As  the  liver  cell  is  dividing,  the 
nucleus  stains  with  remarkaltlo  intensity  ^v^th  picro-carminc.  When 
the  vacuolar  degeneration  shows  itself  this  property  entirely  fails,  so 
that  instead  of  the  <leop  carmine-coloured  Inxiy  in  the  centR^  of  tht 
cell  there  is  sim[ily  an  uncolourod  vacuolar  s|)ace. 
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Syn. — Hypertrophic  Cirrhoda,  Fine  Cirrhotic  L.  Biliary  Cirrhows, 
Monolobular  (■irrhf*siR,  frranular  L. 

Anatomical  Description. — The  organ  may  l>e  increased  to  some- 
thing like  double  it-s  si/o  and  weight.  It  is  finely  granular  on  th« 
surface  and  of  very  tough  i.otisistence.     In  the  majority  of  example* 
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it  18  jaundiooil.  The  cut  surfftce  is  subdivided  more  minutely  than  in 
the  foregoing  and  the  cicatrioiivl  bands  arc  finer. 

Enjmintfd  microscnpkalljiy  the  cicatricial  tissue  is  found  to  follow  the 
portal  vein  and  to  encompivss  individual  lobuks.  It  will  be  remem- 
bered that  the  portal  vein,  hepatic  artery,  and  bile  duct  are  enclosed 
in  a  common  shoath  of  Hltrous  tissue  mi^namt'd  Glifison's  capsule.  It 
is  in  Uiib  bhoatli  that  the  new  tissue  is  laid  douii. 

From  the  main  bauds  thus  constituted  numeious  minor  bands 
pass  into  the  lobule,  which  cut  it  up  and  cause  atropiiy  of  many  of 
Lhe  enclosed  h'ver  cells.      The  cells  thus  implicated  are  usually  in  a 


Kio.  807.— Lamjc  Ciubhoth;  Livm  riioM  Cuw  (x50  DiAWt.) 
(■«.  n)  Clrrliuilc  bamU  ;  {h,  h)  pit* xui  of  bile  diicU  In  wm«< ;  (' )  miuiim  of  tlvwr  Umqa  (Logwood, 

Kofrin,  a»d  UlnrilM). 

state  of  atrophy.  As  mentioned  under  the  "Small  Oirrhotic  Liver," 
these  secondary  bands  are  said  to  lie  more  mimcrous  in  this  than  in  it. 

Bile  -  Duct  -  like  Structures. — Wherever  the  cirrhotic  tissue 
spreads,  minute  tubular  structures  resembling;  small  bile  ducts  are 
wen  often  in  great  abundance.  In  certain  livers  they  form  a  fringe- 
like plexus  {Fig.  307)  at  the  margin  of  the  liver  lobule.  They  are 
composed  of  a  double  row  of  minutu  round  or  cubical  ccllis,  each  with 
a  nucleus  so  large  that  it  may  seem  to  constitute  the  entire  cell. 

Cornil  (No.  4,  1874,  \\  265)  appears  to  have  tirst  drawn  attention 
to  these  structures.  They  were  afterwards  described  in  lUcoholic  and 
sj'philitic  livers  by  Friodliinder  (No.  4lu),  and  since  then  have  become 
matter  of  common  observatioEu 
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Their  formation  ia  a8  follows  :  Double  rows  of  liver  cells  are  »ur- 
roonded  by  cicatricial  tissue  (Fig.  308).  Whenever  this  happens  the 
body  of  each  liver  cell  so  enclosed  l>erome8  reduced  in  sire  so  th»t 
it  almost  vanishes,  leavings  however,  a  large  nucleus,  which  at^iiiu 
brilliantly  with  hjgwood,  picro-canuine,  etc.  It  is  these  liver 
arranged  in  double  rows  which  occasion  the  bile-duct-like  a])peanu)< 
That  they  are  connected  with  the  main  bile  ducts  is  shown  by  the  (act 
that  they  have  been  injected  artificially  (Ackormann,  No.  13.  cxt.  1889, 
pL  218).  The  rows  of  liver  cells  in  the  normal  liver  are  to  Ik*  regarded 
as  essentially  expansions  of  the  bile-duct  ej>ithelium.     In  cirrhosis  they 
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fio.  SOS.— LumsCiiiKiiriTfr  I  .    t  ■<  M  .K<<),  or  MvcAUJiP  Nrw  Anj 

Vvcn  1 1  1  •  (  ■  .<"■■  PiAiu.) 

(A.fl)Tlii'  MXUllml  tifw  bltv  JucIji;  (6)  ALirri-juilui*;  cu:UitIU:  Umik;  <i)the  OMfflk Of  Un*  auDi^H 

ahvwlnit  the  u*m  bile  dticU  coiiilQunaa  witb  It,  »*  Bt  (rfXUfgwoud,  PirrlO  uid,  «Wl  CluttMi 

Bufler  from  &  process  of  involution  and  revert  to  their  bile-duct-like 
embryonic  coutlition.  In  adenoma  of  the  liver,  on  the  contnuy, 
numerous  new  bile  ducts  may  be  fihot  out  from  the  old. 

Curiouslyi  as  the  diseAse  progreMes  and  becotnes  chronic  theae  bile> 
duct-liko  bodies  seem  in  great  pAft  to  vanish,  wlnlc  the  fibrous  tissue 
incrroffus.  In  some  instances  they  can  bo  seen  di»inte<;raiini;.  Hence 
Price  (NV  63,  xlil  I8t*4.  p.  313)' describes  two  kind*  oi  thent  The 
one  is  A  true  bilt^  duct  and  lies  close  to  the  side  of  the  lobule.  The 
other  arn  dtirt-like  structures  continuous  with  and  embedded  in 
tracts  of  fibro-nuclcated  tissue. 

Tlie  explanation  of  their  disappearance,  as  pointed  out  by  Kiener 
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and  Kelsch  (No.  4,  iii.  187(J,  p.  622)  and  the  author  (No.  5,  xiv. 
1879,  p.  185),  19  that  their  cells  become  transformed  into  fibrous 
tissue. 

Over  and  abovo  the  invasion  of  the  lobule  by  seuondary  ingroii-ths  of 
cicatricial  tissue,  the  prcsonce  of  these  new  bile  ducts  in  quantity  is  said 
by  the  French  School  of  Pathologists  to  lie  one  of  the  features  of  this 
as  contrasted  witli  tlie  small  cirrhotic  liver.  This  vi^^w  is  disputed  by 
many  j^athologists  in  Germany  and  in  this  country,  lliey  are  more 
abundant  usually  in  the  large  than  in  the  small,  but  are  not  entirely 
absent  from  the  latter.  Indeed  their  presence  is  a  feature  of  many 
atrophic  conditions  of  the  organ,  for  in  addition  to  the  ordinary 
cirrhotic  liver,  they  are  also  found  in  the  syphilitic  liver,  in  Uie 
fibrous  condition  of  the  organ  unfleriying  pressure-marks,  such  as  those 
so  often  met  with  over  the  gall-bladder  in  women,  and  sometimes,  it 
is  said,  in  acute  yellow  atropliy. 

Occasionally  little  tumour  masses  are  seen  on  the  surface  of  a 
cirrhotic  liver  or  on  section.  They  vaiy  in  size  from  a  pin's  head  to 
a  pea,  WTien  examined  microscopically  thoy  are  found  to  be  com- 
posed of  adenoma-like  aggregations  of  these  newly-formed  bile  ducts. 
Saboiuin  (No.  446,  p.  40)  has  carefully  figured  some  of  these,  and 
Kiener  and  Kelsch  call  them  hilUiry  polmdcmmMta.  They  ultimately 
disap]>ear  by  being  transformed  into  fibrous  tissue  or  they  may  sup- 
purate (Kiener  and  Kelsch). 

Clinical  Phenomena. — These  ai-o  of  importance,  and  are  said  to 
differ  Irom  the  symptoms  accompanying  the  small  variety  of  cin'hotic 
liver.  They  were  specially  signalised  by  Ollivier,  Hanot,  Mayer, 
Hayera,  Comil,  and  W.  Lcgg. 

According  to  Hanot  (see  Bibliog.)  there  are  three  grand  features 
whereby  this  disease  is  distinguished  from  the  small  variety — namely, 
(I)  there  is  increase  in  the  volume  of  the  organ;  (2)  jaundice  is 
almost  always  present  and  may  bo  severe ;  and  (3)  there  is  an  absence 
of  ascites.  It  should  be  stated  that,  according  to  Charcot  and  Gom- 
bault,  the  patient  often  dies  with  symptoms  of  ict^re  grave. 


Nature  of  Cirrfudic  Process, 

Btle-Duct  Origin. — The  term  "Biliary  Cirrhosis"  is  sometimes 
applied  to  the  large  cirrhotic  liver  for  the  following  reasonp  : — When 
the  bile  duct  is  ligatured  in  an  animal,  apart  from  the  dilatation  of 
the  ducts  which  follows  in  the  channels  behind  the  point  of  ligation, 
the  liver  iu  a  marvellously  short  lime  is  said  to  become  ciirhotic.  In 
guinea-pigR  the  organ  loses  its  natural  tint,  becomes  pale  yellow  or 
"nutmeg-like"  in  place  of  showing  its  natural  lirown  colour.  This 
is  caused  by  the  hejtatic  vein  zone  being  yellow  and  translucent  while 
the  portal  zone  is  light  red.  The  organ  is  hard  and  resistant  but  never 
becomes  granular.  The  bile  ducts  are  dilated  so  as  to  constitute  lacunar 
spaces.     The  bile  in  the  gall-bladder  ia  thick  and  mixed  with  mucus, 
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nnd  shed  epithelium  may  be  found  in  the  large  dnct«.  The  int4frlobul&r 
Bpftce«  are  dilated  and  are  filled  with  fibrous  tissue  and  newly-formed 
bile  ducts,  the  latter  in  great  ubiindnnce.  ITio  fibrous  li^sno,  moreover, 
pushes  itself  into  the  lobule  as  in  the  large  cirrhotic  liver.  These 
statements  are  attested  by  several  obpon'ers,  among  whom  may  be 
mentioned  Meyer  (Xo.  46,  1872,  p.  133).  W.  Lcgg  (No.  437,  ix.  1873. 
p.  161),  and  Charcot  and  Gombault  (No.  4.  iii.  187G,  p.  276). 

In  Man  a  cirrhosis  also  follows  ol>struction  of  the  duct  (seo  p.  196). 
Even  when  t)ie  duct  ia  congenitally  absent  the  liver  haa  been  found 
cirrhosed  (Gibbea,  No.  192,  xxxiv.  1882,  \u  129).  The  cirrhotic  band* 
in  all  these  uiscs  surround  single  lobules,  and  there  is  a  fertile  new 
formation  of  bile  ducts. 

Chiefly  for  these  reasons  it  has  been  argued  by  the  French  School 
that  the  large  cirrhotic  liver  is  of  bile-duct  origin  ;  that  for  some 
unexpluincd  reason  the  fibrous  overgrowth  spreads  along  the  dact« 
and  calls  m.iny  new  duct-s  into  existence.  The  cause  of  this  cannot  be 
obstruction  of  the  main  channels,  1>ecause  these  are  found  [latcnt.  This 
view,  however,  hoa  not  fouiul  much  favour  in  Germany,  nor  has  it  Iwen 
blindly  accepted  in  this  country. 

AckeraiAun.  for  iuHtance  (Xo.  13,  Ixxx.  1830,  p.  433),  doe«  not  beli«Te  in  the 
IjtlUry  origin  of  the  new  tismie.  He  rather  regurds  it  aa  a  product  called  forth  fhtffl 
the  arterial  bniiclica  and  thi-ir  capillariea  by  the  presence  of  dead  and  degenerated 
liver  coIJj  at  the  twrder  of  the  lobule.  In  a  Uter  work  (No.  13,  cxr.  l$d$»,  p.  241} 
1)6  ia  still  more  brmly  persuaded  of  this,  and  repeats  "his  former  oBsenion  ttiat  «hat 
U  called  cirrhosis  is  only  a  wmndary,  runetive,  and  Milutary  |irDc««s. 

A  Chronic  Inflammation. — The  term  ehrtmtc  inimtitiai  hrpaliiis 
is  sometime!^  ap{dio<i  to  tliu  cirrhotic  liver  on  the  understaodinj^  that 
the  cirrhotic  bands  are  the  work  of  a  chronic  inflammation.  Then;  are 
perhaps  pood  enou;jh  grounds  for  supposing  that  thoy  arc  «o.  The 
ei|uable  manner  in  which  they  spread  throughout  the  organ  points  to 
the  pn^sence  iif  some  stimulus  acting  widely  and  ending  by  oalling  forth 
reactive  fibrous  tissue. 

Ah  )>earing  upon  the  inflammatory  on'gin  of  the  disease  it  should 
bo  meutiouod  iluit  in  cxcejitional  inslancca  the  liver  may  be  found 
infiltrated  with  a  small  cell  deposit,  which  has  occasioned  great  eularge- 
mcnt,  has  occurred  \nthin  a  few  days*  illness,  has  given  rise  to  iuduni' 
lion,  is  equally  distributed  throu<^'h  the  whole  organ,  and  which  iloes  not 
tend  to  Buppurat'f.*.  Tito  small  cell  deposit  accompanies  the  porto-biliary 
via  and  spreads  thence  into  the  lobule.  Hanoi  has  descril>o<l  an  acute 
form  of  cinhosis  by  name  "  cirrhoso  atrophif|ue  k  marche  nipide."  It 
manifests  iUvlf  by  a  condition  of  subacute  fever,  \mn  in  the  hypo- 
chondrium,  an  early  ascites  with  development  of  suWutaneoas 
abdominal  veins,  soon  followed  by  r^denia,  a  subicteric  tint,  and 
frequent  haemorrhage.  The  iudivitlual  dies  comatose  ami  with  a  low 
temperituro. 

Of  all  exciting  causes  of  the  disease  alcohi  is  the  one  which  bu 
be«n  most  blamed.     It  is  possible,  however,  that  the  influence  of  this 
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as  an  inciting  agent  of  cirrhosis  has  been  a  good  deal  exaggerated. 
One  of  the  most  cirrhotic  and  shrunken  livers  the  author  ever  saw 
occurred  in  the  person  of  a  inun  who  had  Leon  an  habitual  a1>stainer. 

Nevertheless  it  shonUl  be  mentioned  that,  take  it  for  what  it  is 
worth,  there  is  some  little  experimental  basis  in  support  of  the  idea. 
Strauss  and  Blot'q  (No.  4,  x.  18S7,  p.  409)  found  that  the  continuous 
administration  of  amylic  or  tethylic  alcohol  pa'  on  to  rabbits  ct\Ued 
forth  an  increase  of  the  hepatic  interstitial  tissue}  and  caused  destruc- 
tion of  liver  cells. 


Other  FaruiUs  of  Cirrkom, 

Lupinous  Cirrhosis. — There  is  a  form  of  cirrhosis  which  occurs 
in  horses  suj)posed  to  be  caused  by  chronic  poisoning  with  lupins. 
The  liver  in  time  becomes  "  hobnailed "  from  the  interstitial  tissue 
developed  in  its  substance.  Sometimes  the  disease  manife&tji  itself 
acutely,  and  in  such  a  case  the  appearances  are  like  those  resulting 
from  phosphorous  poisoning ;  the  kidneys  suffer  from  parenchymatous 
catarrh. 

Theories  are  rife  to  account  for  this  lup'mosiSj  as  it  is  termed.  It 
has  been  suggested  that  a  fungus  grows  on  the  surface  of  the  lupin 
which  acts  as  an  hepatic  irritant.  It  seems  doubtful,  however,  whether 
the  disease  can  bo  traced  to  this  source.  The  theory  which  falls  back 
upon  the  alkaloids  of  the  lupin  to  account  for  the  alleged  connection 
seems  to  be  equally  untenable. 

Another  variety  of  enzootic  disease  of  the  liver  analogous  to  the 
above  has  been  found  affecting  horses  in  Schweinsl>erg  in  the  valley 
of  the  Ohm  (Hesse).  It,  like  «he  foregoing,  assumes  the  features  of  a 
chronic  interstitial  hepatitis.  The  foyers  of  livor  cells  enclosed  by  the 
bands  are  said  to  be  fatty. 

Tubercular  and  Cancerous. — The  tubercular  liver,  more  parti- 
cularly in  chiUlren,  sometimes  becomes  cirrliotic.  What  ia  even  more 
common  is  to  find  cancer  associated  with  cirrhosis.  The  primary 
cancer  may  bo  in  tlio  stomach  with  perhaps  only  a  few  secondary 
nodules  in  the  liver,  while  the  liver  substance  is  like  that  of  an 
ordinary  hobnail  organ.  The  cancer  tumoiu*3  sometimes  slough,  and, 
softening,  give  rise  to  the  appearance  of  a  ragged  pultaceous  mass 
lying  in  a  cavity,  and^  it  may  be,  almost  entirely  sphacelated  from  its 
walls. 

PaludintC. — In  chronic  malarious  fever  the  liver  occasionally  falls 
into  a  cirrhotic  condition  and  grows  to  a  great  size.  Such  cases  have 
been  recorded  by  Lancereaux  (No.  441)  and  by  Kelsch  and  Kiener 
(No.  4,  V.  1878-79,  p.  r)71);  and  a  Case  with  a  distinct  malarious 
history  lately  came  under  the  notice  of  the  author.  It  was  very 
large,  dense,  and  firm,  much  increased  in  weight,  and  jaundiced. 

Calcified  Cirrhotic  Liver— Targett  (No.  6,  1889,  i.  p.  891) 
showed  to  the  Pathological  Society  of  London  the  liver  of  an  old  man 
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which  had  undergone  extensive  calciKcation  following  upon  cirrfa< 
The  organ  was  so  hard  that  it  had  to  Imj  cut  with  a  saw. 

In  Children. — The  disease  is  not  always  confined  to  the  adults 
Some  instances  of  advanced  cirrhosis  have  been  described  from  time 
to  time  in  children.  It  has  been  attempted  to  explain  these  cases  on 
the  :ussumplion  of  the  child  having  been  "brought  up  on  the  botti©'* — 
tliat  is  to  say,  the  alcoholic  bottle.  Further  conErmation  of  this  is 
required. 

In  the  Lower  Animals. — The  disease  is  pretty  oflcu  seen  in 
the  domestic  animals.  According  to  M*Fadyean  (No.  6,  i.  1889, 
p.  707)  the  horse  appe&rs  to  bo  more  often  the  subject  of  the  disease 
than  any  other  domestic  animal.  In  some  parts  of  Germany  it  is  said 
to  bo  met  ^vith  as  a  fatal  enzootic  disease  (p.  225).  It  is  nAsociatcd 
with  dilatation  of  the  stomach.  In  the  horse  it  generally  assumoi  tho 
birge  ty]>e.     Orcenfield  has  shown  that  it  ia  common  in  the  cat. 

An  irregularly  distributed  cirrhotic  condition  is  found  encysting 
the  bilo  ducts  containing  the  Huke  (dintoma  hei»aticum)  in  shec]x 


Complications* 

.,j^  Ascites,  jaundice,  tubercle,  and  cancer  have  already  been  mention^ 
ft  oomplications  of  the  disease.  Other  complications  are  albuminurUr 
diBean  of  the  valves  of  the  heart,  thrombosis  of  the  vena  cava  and  of 
the  Vena  portie,  epistaxis  and  hsemorrbage  generally,  embolism  of  the 
pulmonar}'  artery,  perinephritis,  hypertrophy  of  the  spleen,  pleurisy, 
tui^geaoenco  of  the  portal  system,  hirmorrhoid.^  congestion  nf  the 
inacouB  membrane  of  tlie  stomach,  and  hciKitic  suppuration.  Both  the 
large  anil  the  small  cirrhotic  livers,  and  more  fuirticularly  the  former, 
are  liable  to  become /iWiVy  infiltrated.  Under  such  circumstances  the 
organ  assumes  colossal  dimensions ;  it  may  weigh  from  seven  to  eight 
or  more  ix>unds.  The  combination  of  the  two  conditions  is  found  in 
chronic  drunkards  dying  during  a  debauch. 

Cirrhosis  is  sometimes  followed  by  duMe*,  Where  the  two  coexist  it 
has  been  found  by  Hanot  and  Chauffard  (No.  353, 1 882,  ii.  p.  385 1,  Ix-tuUe 
(No.  590,  1885,  rep.  by  Brault  and  Oalliard),  Hanot  and  Schachmann 
(No.  4,  vii.  1886.  p.  50),  wid  Brault  and  Galliani  (No.  107,  1888,  i. 
p.  38)  that  the  liver  and  sometimes  the  bkin  are  pigmcnteiL  The 
pigment  in  the  liver,  according  to  the  last  authorities,  is  of  a  bUek 
colour  when  examined  microscopically  and  lies  in  the  liver  cella  The 
skin  aasumes  a  bronzed  tint  The  cirrhosis,  in  almost  all  instances,  ia 
of  the  hyportropliic  variety. 

Corrington  (No.  63,  xlii.  18tj4,  p.  351)  draws  attention  Co  the  ki^ 
Umptrafnre  which  appears  to  ncoompnny  cirrhosis  of  the  liver.  Out  of 
forty  four  cases,  eighteen  were  fotind  to  be  accompanied  by  an  irregularly 
febrile  temperature. 

LiUrtUtirt  an  IJe/tntw  Cirrhmit. — Ackermann:  Arch.  f.  path.  Anst..  Irxx.  IS^O. 
p.  3M  ;  IhitL,  cxv.  16^9,  p.  210.     AUvia:  Couiributo  alU  cuuutioft  dalU  olnoiQ 
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THE   WAX-LIKK   LIVKK 


680.  WiiKRK  nil  iiKli\'i(lual  h^s  sufferod  from  general  wax-like 
disease  the  liver  vrill  bo  founrl  after  death  to  be  one  of  the  organs 
most  affected.  The  disease  is  either  a  primary  and  uncomplicated 
lesion,  or  is  attendiuit  upon  a  sj-philitic  hepatitis.  It  is  to  the  former 
of  these  that  the  following  description  applies  ;  the  latter  is  described 
under  Syphilitic  Disease  of  the  Liver  (Sect.  684). 


Fio.  SOP.— WAX-Liicr  Livr.R(x300  Uiamh,) 
(b^*)  MtiMt  of  wxxy :  (b,  h)  stroptiitxl  liver  cvlla  1ylii){  tictwe^ri  them  ;  (c)  ■ontmndlng  fibnms 
I  doe  to  cirrhotic  eouiplioiikm ;  (fO  waxy  bnnch  of  bepstio  artery  (OeDttaii-TtoI'>t  aod  FarrmnU' 
.) 

Anatomical  Details. — The  organ  is  much  increased  in  size  and 
reight  In  the  adult  it  may  bo  twice  or  three  times  the  bulk  of  a 
lealthy  liver,  and  correspondingly  heavy.  Its  specific  gravity  is  also 
greater  than  that  of  normal  liver  tissue.  It  is  peculiarly  elastic,  so 
that  although  it  pits  on  pressure  the  pitting  readily  vanishes.  The 
capsule  is  stretched  and  attenuated,  the  lower  edge  is  sharp  and 
wedge-shaped,  while  the  general  contour  is  preserved.     The  colour  of 
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the  cut  surface  whoii  first  exposed  U  usually  pale  yellowish -grajr 
shading  off  into  pink,  but  after  a  time  it  assumes  a  universal  dull 
or  smoked  pink  tint,  like  that  of  a  smoked  salmon.  The  lobules  Aro< 
not  more  differentiuted  than  in  health,  but,  as  often  hap]>cnti,  if  therscj 
is  a  little  coexistent  fatty  infiltration  of  the  portal  zone  their  bord«(V^ 
may  be  distinct.  The  whole  cut  surface  has  a  i>eculiarly  dry  lustre, 
comparable  to  that  of  a  wax  model.  There  is  little  blood  within  the 
organ  ;  after  the  brgo  vessels  are  emptied  it  may  yield  only  some  blood- 
stained serum  on  pressure.  When  iodine  solution  is  applied  to  tfatt 
surface  the  waxy  parts  stain  dark  mahogany  brown,  the  remains  of  tlie 
liver  tissue  yellow,  so  that  a  somewhat  variegated  sorfaco  is  the  rosalt. 
Microscftpimlhj  cjtaminol^  the  wax -like  substanco  is  seen  to  be 
first  ulTused  in  the  middle  zone,  where  in  a  cross-cut  lobule  it  forms 
a  well-demarcated  ring  (see  vol.  i.  Figs.  21  and  23).  From  this 
ring  the  liver  cells  have  practically  vanished,  their  place  being  taken 
by  the  translucent  homogeneous  and  structureless  amyloid.  The 
liver  cells  in  the  portal  and  hepatic  vein  zones,  unless  in  extrvm« 
cases,  are  preserved,  although  never  perfectly  healthy.  They  are 
more  or  less  shrunken  and  granular,  and  sometimes  fatty.  The 
waxy  here,  as  in  other  organs,  is  deposited  in  little  masses.  These 
surround  the  liver  cella,  compressing  them  on  all  sides,  and  indno- 
iug  atrophy  and  complete  destruction  of  their  subetanoe. 

The  small  arteries  are  always  waxy,  and  in  course  of  time  the 

foreign  substance  accunmlat«8  round 
the  cjipillaries  of  the  middle  zone  to 
such  an  extent  that  on  cross  section 
the  masses  formed  by  it  may  come  to 
/"^V    '  1    > — \  resemble  degenerated  liver  cells  (Fig. 

J    y    j^^X  jfcf     >v —  A      310).      In  the  centre  is  seen   {a)  a 
C^^^^.^-^^^^.-;^  \^      "^    1  little  o|Hjning  often  desciibed  as  the 

shrunken  nucleus  of  the  liver  celL 
To  regard  the  waxy  as  the  result  of 
degeneration  of  liver  colls  is  erroneous. 
Here,  as  elsewhere,  it  is  a  pur©  in- 
filtration, and  the  gland  elemenU 
suffer  simply  retrogressive  changeSi 
The  little  liver-celMooking  body  is  a 
mass  uf  waxy  moidded  in  an  inter- 
celluh&r  space,  and  the  opening  in  ite 
centre  is  that  of  a  capillary  vessel  or  small  artery. 

Later  on,  the  portal  and  hepatic  vein  zones  may  become  invaded, 
so  that  at  death  only  a  fraction  of  the  secreting  tissue  is  left  Little 
bile  is  secretod,  and  jKirt  of  this  may  l>e  aljsorbed,  although  jaundice  is 
Dot  usually  associated  with  the  disease.  The  circulation  through  the 
organ  is  materially  interfered  with,  so  that  ascites  may  results  The 
little  ekstic  pa^is  of  waxy  are  by  their  pressure  peculiarly  detrimontiU 
to  the  even  onflow  of  blood. 


FliL  SIOl— Mjumbi  or  Waxy  SuwrutCK 
|kmn4  tlfinttenlnl  nudnii  (luiluni]  ap- 
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Diffuse  Form  of  ff'ait4ike  Liver. 

There  is  a  rare  variety  of  the  disease  in  which  the  whole  of  the 
capillaries  of  the  organ,  venona  and  arterial  alike,  become  simul- 
taneously and  diffusely  waxy,  and  in  which  the  infiltration  is  couiinod 
to  the  walls  of  these  vessels  (Coloured  Plato,  Fig.  311).  When  stained 
with  gentian-violet  they  look,  from  the  \nnk  colour  thoy  assume,  as  if 
they  had  been  injected  with  a  coloured  mass.  Even  in  this  vai'iety 
of  the  disease  the  liver  cells  suffer  atrophy  from  the  pressure  exerted 
upon  them  by  the  thickened  vessels,  although  not  so  extreme  as  in 
the  ordinary  form. 

LUcraJure  on  H''(ij:like  Diseoic  of  Liver, — Berbez  :  ProgrJa  mM.,  1886,  ii.  p. 
257.  Birch-Hirschfeld :  Bcitr.  z.  imtli.  Aimt.  w.  klin.  M«l.,  1887,  p.  1.  Boett- 
cher:  Areh.  f.  |»alh.  Anat,  Ixxii.  1878,  ]».  50ti  ;  Ibid,,  Ixxxiv.  1881,  j>.  ft70. 
Heschl:  Sitzunffsb.  d.  k.  Akad.  d.  WLsseuaeh.,  Wien,  Ixxiv.  1877,  p.  270.  Tiessen: 
Untersucb.  lib.  a.  Aniyloid-Lelwr,  1877.  Turner  (Amyloid,  follottTiig  Capillaries) : 
Txwtt.  Path.  Soc.  Lond.,  xxxiv.  18S2,  p.  131. 

Acute  Ykllow  Atrophy. 

681.  Si/n. — Icterus  gravis,  Fr.  Idhre  ^mvt. 

General  Vital  Phenomena. — It  is  rare  in  children  and  in  old 
people ;  from  twenty  to  thirty-five  years  of  age  is  the  commonest 
ixiriod  of  its  advent.  It  is  eoraetimes  associateil  with  pregnancy,  but 
may  occur  in  poison*  ]>reviousIy  iu  a  normal  state  of  health.  In 
typical  cases  the  individual  sufl'ers  from  initial  symptoms  like  those 
ascribed  to  ciitaiThal  jaundice,  lasting  from  ton  days  to  a  fortniglit, 
and  followed  by  an  acuto  stage  characterised  by  delirium,  emesia, 
hasmorrhage,  and  other  imlications.  These  acute  symptoms  continue 
for  about  three  days,  and  during  this  time  the  percussion  dulness  of 
the  liver  progressively  diminishes.  When  the  hepatic  destruction  has 
once  set  in,  the  disease  runs  on  to  a  rapidly  fatal  issue. 

Morbid  Appearances. — The  organ  is  so  shrunken  and  drawn 
upwards  towanls  the  dJaphmgrn  that,  on  opening  the  abdomen,  it  may 
be  hidden  from  Wcw.  Its  weight  is  from  30  to  40  oz. — that  ia  to  say, 
something  like  a  third  loss  than  it  ought  to  be.  Its  bulk  is  reduced 
even  more  than  the  loss  in  weight  might  indicate,  because  it  is  in  the 
lightest  element  of  the  organ,  namely  the  secreting  cells,  that  the 
destruction  has  been  greatest.  At  the  thin  lower  edge  so  great  may 
the  destruction  have  been  that  little  more  than  the  capsule  remains. 
It  fccia  tough  from  the  prcpoiulerauce  of  connective  tissue  and  blood- 
vessels, caused  by  the  defect  in  the  heiMitic  parench}Tua.  The 
characteristic  colmr  of  the  cut  surface  is  ochre-yellow,  the  result  of 
bile  staining,  and  there  are  patches  hero  and  there  in  which  the 
jaundiced  tint  is  more  intense  than  in  others.  Sometimes  there  are 
parts  which  have  a  didl  red  colour.  The  outlines  of  the  lobules  are 
not  recognisable,  and  the  amount  of  blood  in  the  organ  is  small. 
The  gall'hhxddtr  is  often  empty,  or  contains  a  little  bile.     This  can 
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be  squeezed  into  the  duodenum,  thus  showing  that  the  Urge  ducts  ar» 
free  from  obstruction. 

MicriiscopietUlf/  extimined^   the  lobules  are  seen   to  bo  univonallj' 
indistinct      Tliu  whole  liver  tissue  is  fused  into  a  granukr  mass  (Fig. 
313),  in  which  the  position  of  the  respective  lobules  cannot  bo  detecte^L 
There  may  not  bo  a  single  liver  cell  left.     The  process  of  doatriKiioa 
begins  by  a  granular  precipitation  (cloudy  swelling)  within  the  cell  body, 
followed    by   the    appearance    here  and    there    of   a  few   minute    oii 
globules.     In  course  of  time  the  cell  falls  to  pieces,  and  ita  residoa-i 
seem  to  be  rapidly  removed.     A  fibrous-like  tissue  remains  coiusistin^j 
of  the   shrnnken   blood-vessels  and  interstitial  tissue.      Leucine  andl 
tyrosine  crystals  may  both  be  seen  in  the  degenerated  tissue;  or  tt: 
may  ha[>pcn  that  only  tyrosine  crysUls  are  present  (6).    Leucine,  how- 
ever, can  always  be  obtained  by  extraction.      The  crystals  may  ht 
localised  to  particular  regions. 
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Pio.  Stt.— Aorrm  YcLbow  Aimoravor  LtvKiiCxSOO  l>iAMk.} 
(a.  n)  Urer  eella  In  pruoau  of  ileatrucUim ;  (b)  crykUU  tA  t)rn«lii«i  In  ahraMlk*  Airm  ;  (i^ 
oroap(Uu7  veueU  (Peronnlc  actd  ud  PamuiU'  Hoi) 

Within  the  rod  patches  above  referred  to  great  dilatation  of  the 
capillaries  has  been  described,  constituting  an  angeioma-like 
Thisi,  however,  is  quite  exceptional,  a  mere  epi-phenomenon. 

The  condition  of  the  other  organs  is  as  follows : — The  whole  body< 
is  jaundiced.  Numbers  of  ecchymoses  are  found  upon  the  skin,  upoa 
the  serous,  and,  it  may  be,  the  mucous  membranes.  The  huittrvf  have 
been  doscribod  as  fatty  (Stowart^  No.  466,  p.  282).  This  is  not 
always  the  case ;  even  on  minute  microscopic  examination  tlicy  may 
bo  found  to  \*e  healthy,  or,  at  most,  with  only  a  little  undue  graitularity 
of  the  epitliolium  of  the  convolute^l  tubes. 

TTif  urinf  is  tisually  destitute  of  urea,  but  contains  large  quantities 
of  leucine  und  t]rro5tne,  often  in  a  state  of  crystallisation.  Lcucino  ic 
guuenUly  regarded  as  a  product  of  proteid  metabolism,  as,  indeciL,  one  of 
the  foromnuers  in  the  formation  of  urva.  Animals  fed  on  leucine  and 
glycocol  show  an  increase  of  urea  in  the  urine.  An  explanation  of  its 
occurrence  in  the  urine  in  acute  yellow  atrophy  has  bean  givoo  by 
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Salkowski  and  Lenbe  (No.  486,  p.  429)  founded  upon  the  above 
relationship,  namely,  that  in  acute  yellow  atroplty  the  transformutioii 
of  the  leucine  into  urea  is  not  completed  owing  to  tbe  destruction  of 
the  liver  tissue.  The  fact  that  the  shedding  of  virea  in  acute  yellow 
atrophy  sinks  to  nil  would  support  this  explanation. 

Its  Pathology. — The  rapidity  with  whioh  tfie  liver  tissue  vanishes 
in  this  disease  seems  to  point  to  the  action  of  a  solvrnt,  but  what  this 
is,  whether  it  is  absorbed  from  the  intestine,  or  whether  the  destruc- 
tion is  cau.sed  simply  by  the  bile  acids  acting  on  an  organ  whose 
functions  are  perverted,  we  cannot  as  yet  tell. 

One  doctrine  of  the  |)athology  of  the  disease,  a  doctrine  originally 
suggested  by  Waldeyer,  and  which  has  companitively  lately  been  revived 
by  Eppinger,  Hlava,  and  Boirtet  and  Boy-Teissier,  is  that  the  disease 
is  caused  l>y  a  micropht;tf — a  micrococcus.  No  very  conclusive  results 
have,  however,  been  arrived  at  on  this  head. 

Some  sceptical  individuals  have  gone  so  far  as  to  deny  that  there 
is  any  such  disease  as  acute  yellow  atrophy,  alleging  that  the  symp- 
toms and  lesions  are  all  due  to  pha'^phtrrouA  pm.^tonini).  This  seems  too 
sweeping  an  assertion  to  meet  with  general  credence. 

Supposed  instances  of  the  malady  occun'ing  in  individuals  with 
livers  previously  cirrhotic  or  otherwise  chronically  impaired  are  to  be 
accepted  with  caution. 


PsF.UBo- Acute  Yellow  ArnopHY. 

There  is  a  peculiar  condition  of  the  liver  which  is  usually  termed 
as  above,  although  in  some  instances  the  liver  is  not  reduced  in  size, 
but  rather  the  reverse.  Tlie  organ  throughout  the  bulk  of  its  sub- 
stance has  a  characteristic  ochro-yollow  colour^  but  projecting  from 
its  surface  and  scattered  generally  throughout  the  interior  are  pale 
cream  yellow  tumour-like  masses.  They  vary  in  size  from  a  lentil  to  a 
body  as  large  as  the  fist,  and  as  they  j)roject  under  the  capsule  have 
a  somewhat  corrugated  or  holmail  aspect.  They  are  also  softer  than 
the  surrounding  liver  tissue.     The  whole  body  is  deeply  jaundiced. 

On  microscopic  examination  the  tumourlike  masses  prove  to  be 
portions  of  liver  tissue  which  have  undergone  true  fatty  degeneration  ; 
they  are  filled  with  compound  granular  corpuscles  derive*l  from  the 
liver  cells,  many  i>f  which  are  in  process  of  disintegration.  Crystals 
of  leucine  or  tyrotiine  may  be  absent,  so  far  as  microscopic  examina- 
tion goes  to  prove,  Ijoth  from  tlie  liver  and  from  the  urine. 

What  the  pathology  of  this  peculiar  condition  of  the  liver  is 
remains  a  mystery.  It  might  bo  suspected  to  Iks  due  to  phosphorous 
poisoning,  but  in  a  most  typical  wise  lately  olmerved  by  the  author 
not  the  slightest  grounds  for  this  allegation  could  be  made  out. 
Waldeyer  (No.  13.  xHii.  1868,  p.  533)  says  that  in  one  case,  over  and 
al>ovo  the  large  yellow  masses  in  the  liver,  there  were  also  minute  blivck 
pigmented  specks  in  this  organ  and  in  several  other  abdominal  viscera, 
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in  the  ccntro  of  which  ho  fouiul  bacterial  coIoDios.  As  tho  mcatu  at 
his  command,  however,  for  thoroughly'  satiBfying  himself  of  the 
identity  of  the  latter  were  limited,  too  much  weight  should  jierhaps 
not  be  attached  to  the  statement.  In  dBdlructive  diBGuses  o{  the 
liver  many  granular  deposits  are  met  with  which  maj  simulate  bao*^ 
terial  colonies. 

LUtraittrt  tm  AeuU  YtUow  Airopky  of  Zitvr.  — Andersoa  (TntnAfornuition  of 
Lencin  and  Tyrosine  into  Ur«») :  Brit.   Mefl.  Joiini..  ISSO,  i.  p.  689. 


Veb.  iicut«  gclbe  Leberfttrophie,  etc.»  18K7.     Bollinger  (ruth.  AuAt.) :  Deut,  ArolBu 
f,  klin.  M«vl.,  V,  I8*J9,  p.  U9.     Carrington :  Tniii*.  r«th.  Soc.  Loud.,  xKxn.  1884»j 

t22I.  Cavafj  (Acuto  Atrophy):  Tmiii  Path.  S<«.  I-omi.,  sixiv.  I8S'2,  p.  \i%A 
bombcrlain:  X.  Y.  Me*l.  K4>c.,  n.  IS/l.  p.  2«&.  ChTOStek:  Med.-Cbir.  Oeo^ 
tralbl.,  x\K.  18S4,  p.  1  ct  aeq,  Clubbe:  Laiicct.  1Hh;j.  \u  p.  yc.  Comil :  Arcb.  d« 
pbyniol.  norm,  et  jiatli.,  ir.  1S7I,  \k  402.  Dreschfeld  (Morbid  Anat.);  Journ. 
Anat.  ftiid  Physiol.,  xv.  1880,  p.  422.  Duckworth  and  Legs^:  St.  B«ft  Ihmn, 
Rnix,  vii.  1871,  p.  208.  Fagge  :  Trans.  Path.  StM>.  I^ni.l.,  \x.  18«8,  p.  212.  Fedelit^ 
D^Ml'  utruliti  gUIIo-acuta,  ti4'..  1$S&  Goodhart  i  Af-uu*  Yullow  Atmpby  in  Child)  i 
Trtns.  Path.  Scv.,  txxiii.  IfiSI,  p.  170.  Greves  (A.uto  Yfllow  Atrophy  in  Child): 
Livprp.  M.-Chir.  Joum.,  t.  ISSri,  p.  2*24.  Kahlcr  (Acute  Yellow  Atrophy):  Prmg. 
inM.  W.xhnMhr.,  x.  1885,  p.  213.  Kebbell :  lA»c«t,  1878,  iLj*.  154.  Lewitsld 
and  Brodowsld:  Arch.  r.  {vitb.  AnAi.,  Ux.  1877,  p.  421.  Loomis:  X.  Y»rk 
Mrtl.  Jcium.,  xxxi.  1680,  p.  .11.  Marsh  (Auute  Atrophy  of  Liver):  N.  Y.  Mrd. 
Rue,  xxviii.  1885,  p.  203.  M urc bison :  Tmiw.  Path.  Soc  Lond.,  xix.  1867.  k  248. 
Muster  O'^rioui!  Atro]ihira' :  An>.  J.  M.  8c.,  Ixxxriii.  1881.  \\.  Ir^Ef).  t.  Nomaa 
(Aruto  Atrophy):  Arch  f.  |^th.  Aiiat.,  xei.  1883,  p.  334.  Rohmann  (Liver  uid 
Urine  in  Acuto  Livor  Alroithy) :  Berl.  klin.  Wix*hnscbr.,  xxv.  18S8.  \k  Srtl.  Sal- 
kowski:  Amh.  f.  ]Mitlu  Anat,  Ixxxviii.  1882,  p.  394.  Stewart:  K<lin.  MmL 
Jonm..  XL  18dS,  p.  323;  Ihid.,  \\  633.  Tomkins  (Org&uij<ni»  iu  YmmU):  Brit. 
M«d.  Journ.,  1BS3,  L  p.  818.  Tranbe :  0««.  Boitrage  ni  Path.  u.  PbysioL,  ii.  1871, 
p^  815.     Zenker:  Dcut.  Arclu  f.  kliu.  Med.,  x.  1872.  p.  166. 


The  Lixtr  ln  Phosphorous  PoisoNixa 

983.  Tho  Administration  of  phosphonis  in  poisououa  dosM 
Man  or  the  lower  animals  induces  inter  alia  ft  condition  of  tho  Uver 
cells  which,  porhajw  erroneously,  has  been  compared  to  that  of  acuUv 
yellow  atn>phy.  The  reason  for  this  is  not  very  apparent.  In  typical 
instances  of  acute  yellow  atrophy  the  organ  bocomes  shrunken,  whoi 
in  phosphorous  poisoning  it  is  much  enlarged.  In  pbosphorou' 
poisoning,  moreover,  tho  organ  is  very  fatty,  while  in  acute  yellow 
fttrophy  it  is  not  necessarily  so. 

The  author,  through  the  kindnen  of  Dr.  IVrgett  of  the  Collogv  of  Smpeai^  Iiba- 
don,  Utoly  had  thr  opportunity  of  trTAntining  lht«  liver  of  a  girl  inrrloasly  in  perfect 
hrallli,  and  who  died  from  Hwallowiiig  a  i|uautity  of  jihoHphoruua  l>oirtle-i«at*.  5bs 
■aoonmb^d,  slightly  jaundiced,  in  seven  days  ivith  all  the  syrnptonis  of  acutn  pbo^ 
phoroua  poifooiog.  The  liver  waa  of  great  aize  and  weighed  66  ox.  It  bad  a  caaAfy- 
yeOow  colour  In  parts  and  was  in  a  state  of  eztrvme  fatty  infiltr«tJoii. 

Granted  that  the  lesion  is  a  fatty  one,  opinion  differs  as  to  whether 
it  is  a  true  fatty  destruction  of  iho  liver  substance  or  whether  it  is  a  mert 
loading  of  the  cells  with  fat — whether,  in  fact,  it  is  a  fatty  mrtamt 
phoaia  or  a  fatty  infiltration.  So  far  as  this  case  goee  to  demonstrate, 
there  wss  no  reason  to  believe  that  the  state  of  the  liver  cells  differed 
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at  all  from  that  of  an  ordinary  extreme  fatty  infiltration.  Every  cell  was 
found  to  bfl  loaded  with  one  or  more  huge  oil  globules  {Fig.  303,  a) 
which  hud  a  tendency  to  become  confluent.  Many  of  the  oil  globulea 
seemed  to  lie  free,  but  there  waa  no  incliuation  to  form  compound  granu- 
lar corpuscles,  as  in  a  true  fatty  degeneration.  Nor  did  the  stroma 
and  bloo<l-vesscls  show  sign.s  of  fatty  dcstrnction.  The  c[>ithelium  and 
walls  of  the  bile  ducta  were  also  free  from  disease  (Fig.  303,  h). 

Ikfarction  and  Bacterial  Nkcuosis. 

683.  Ordinary  infarction,  such  aa  one  meets  with  in  the  kidney 
and  spleen  as  a  result  of  mocharn'cal  stoj)i)age  of  the  arterial  supply, 
is  almost  unknown  in  the  liver.  This  is  owing  probably  to  the  small 
size  and  indirect  origin  of  the  hepatic  artery  being  utifavourable  to  the 
occurrence  of  embolism,  as  well  as   to  the   free  anastomosis  of  the 
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Fia.  814.— Bactekial  Ncchobia,  Livkb  or  Dovkkt  (xSOQ  DujitL) 

(a)  Tb«  necrodiiA,  much  mi)ra  1ij{Itily  iitalnml  ttian  the  living  IIvkt  tttilMUncc  (h) ;  (r,  c)  muse*  of 

tmoterk  In  caijllli,rlcB  of  bopatie  rein  (Ehrlicti'iB  Logwuod  and  clarified). 

capillaries  of  the  lobule.  The  hepatic  artery  is  essentially  the  nutritive 
vessel  of  the  liver ;  the  organ  cannot  maintain  its  integrity  when  this 
is  ligatured.  The  portal  vein  may  be  jjariially  or  even  completely 
ligatured  without  necrosis  of  the  liver  following  (Cohnheim  and  Littcn, 
No.  13,  Ixvii.  1876,  p.  153) ;  and  similarly  Jn  Man  it  may  bo  occluded 
by  a  thrombus  with  a  like  negative  result. 
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Bacterial  necrosis,  liowever,  is  a  condition  which,  bo  far  as  the 
lesion  is  concern<H],  closely  resembles  emltolic  infarctiou,  although  it 
seems  to  be  caused  by  a  microj)hyt<:<.  A  disease  of  this  kind  seeius  to 
have  been  first  observed  by  KI>orih  (No.  13,  c.  1885,  p.  23)  in  the 
liver  of  the  giiinen-pig.  Since  then  Schiitz  (No.  591,  18S8,  rcf.  by 
M'Fadyean),  MTadyean  (No.  445,  i v.  1891,  p.  46),  and  the  author  (No. 
592)  have  described  the  lesion  in  detail.  It  occurs  in  the  liver  of  the 
cow,  sheep,  donkey,  guinea-pig,  badger,  and  other  animals,  and  a  like 
condition  of  the  orj^an  has  been  reconled  by  Wilks  (No.  192,  xv. 
18G4,  p.  132)  in  the  liver  of  ^lan. 

The  disease  is  chanicterisoil  by  the  presence  in  the  organ  of  rounded 
or  irregularly-shaped  yellow  tumour-like  masses.  They  have  a  sharp 
boundary  line,  are  usually  hard,  and  either  project  from  the  surface  or 
lie  deeply  embedded  in  the  hepatic  8u1)stanco. 

On  nucroxopie  &mminatiffn  they  are  found  to  be  portions  of  dead 
liver  substance,  but  in  which  as  yet  the  outlines  of  the  lobules  are 
distinct  (see  Fig.  314,  a).  The  l>ordcr  of  the  necrotic  area  often 
runs  through  the  middle  of  a  lobule  or  cuts  otf  an  irregularly-shaped 
segment  of  it. 

Within  the  capillary  branches  of  the  poitiU  vein  in  the  necrosed  piece 
of  tissue,  atid  also  apparently  somotimes  within  those  of  the  hepatic  vein, 
are  dense  zoogloca  masses  of  micro-organisms  usually  taking  the  form  of 
bacilli,  but  sometimes  ap|>earing  to  be  of  the  micrococcus  type  (c,  r). 
It  is  e\'idently  these  organisms  which  by  their  caustic  action  bring 
about  the  death  of  the  tissue.  One  peculiarity  is  that  they  do  not 
induce  suppuration,  nor  do  they  app>ear  to  spread  into  other  organs. 
Schiitz  states  that  ho  succeeded  in  inoculating  the  disease  upon  rabbits 
and  mice. 

Li/rraiurr  on  Atcrtms  ami  Ii^arctwn of  Uir  iinrr.  — Eberth  (BuciUuy  KecrostB): 
Arch.  f.  ]wth.  Auat..  c.  lASfi.  p.  'J3.  Hurchiaoo:  TranA.  Path.  Soe.  Loikd.,  vr. 
I8«3,  p.  132.  Stubbe  (Uuvino  HtuiimrrliAffic  Inran-t.):  Bull.  Actd.  roy.  d«  m«d. 
do  fWlg.,  V.  laoi,  i>.  a5».  Wooldridge:  Triui».  r«tti.  Soc  Loud.,  xxxu.  ISSJ-W. 
r-  421. 
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684.  It  is  usually  in  the   tertiary  stage  of  the  disease  that 
liver  becomes  involved.     Like  syphilitic  disease  in  other  organs,  all 
8y|>hilitic  lesions  of  the  liver  tend  to  the  production  of  coarse  fibi 
tissue  which  here  and  there  falls  into  gummatous  decay.     The  dii 
conso4juently  goes  by  the  name  of  gummatous  hepatitis 

Anatomical  Details — Evidence  of  old  peritonitis  will  usually  bo 
discovore*!  iti  the  pienence  of  Hbrous adhesions  of  the  organ  to  adjaoeot 
parts.  In  places  the  adhesions  may  still  be  Hbnnous ;  but  there  is 
little  tendency  to  peritoneal  suppuration.  The  adhesions  glue  the 
various  abdominal  organs  together,  constrict  them,  and  produce  de- 
formity of  their  contour.  The  omentum  becomes  adherent  in  various 
odd  situations,  or  may  be  rolled  up  in  a  rope-like  mass. 
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From  the  fact  that  the  adlicsiona  to  tlie  diaphragm  anil  other 
piirts  are  almost  inseparable,  the  liver  can  be  removecJ  only  with  the 
greatest  trouble.  It  is  drtt\ni  up  urnler  the  ribs  and  hidden  from  view, 
and  BO  deformed  is  ita  contour  that  it  may  be  difficult  of  recognition. 
It  is  sometimes  buUet-sbajied  ;  at  other  times  is  cut  up  into  several 
segments  by  deeply-ponetrating  bands  of  cicatrix.  The  disease  seems 
to  commence  as  a  perihepatitis,  which  results  in  the  deposition  of  much 
new  cicatricial  tissue.  This  cicatricial  tissue  mns  in  deeply,  and  it  is 
to  its  constriction  that  the  deformity  and  segmentation  of  the  organ 
are  dae.      Sometimes  the  right  and  left  lobes  are  united  only  by 


.^^m^ 


Pm.  HIV  — Olmmakjus  Hi:rATiTm  (>.40  Diauh.) 
(a)  Ouwooji  wntro  of  the  (^iiinui ;  (fi)  Miinll^oU  lutUtntlon  round  sbout  It ;  ('*,  r,  c)  otjlltenteit 
ArteriM ;  (■/)  Biii«U  artery  with  tayiwrtrnphled  tuiiliUe  eoftt  (Uvnuitoxyleue,  Koslu,  uiil  FamnU' 
BoL) 


cicatrix.  The  capsule  is  usually  much  thickened,  it  being  hero,  as  just 
■aid,  that  the  disease  originates.  On  triicitig  the  bands  inwards  they 
are  seen  to  be  distributed  only  partially^  not  uniformly,  us  in  the  case 
of  ordinary  cirrhosis. 

It  is  in  the  densest  cicatricial  parts  that  the  gummata  are  best 
developed.  They  are  rounded  or  have  a  sinuous  border,  and  may 
]>resent  an  encapsuled  appearance  from  the  neighbouring  cicatrix 
having  enveloped  and  compressed  them  ;  otherwise  their  description 
corresponds  with  that  already  given  (vol.  i.  p.  439). 

The  portions  of  liver  substance  included  in  the  cicatrices  may 
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undergo  progressive  atrophy  to  such  an  extent  that  large  strands  of 
fibrous  tissue  are  found  with  hardly  a  liver  cell  remaining  in  them. 
Capillary  bile-duct-like  structures  ma}'  be  present  in  abundance  in  the 
cirrhosod  purU.     The  organ  is  often  bile-stained,  but  not  alimya  so. 

The  gummata,  it  should  be  mentioned!,  are  sometimes  absfent,  but 
the  deep  cicatrices  and  perihepatic  adhesions  are  sufficiently  indicative 
of  the  nature  of  the  affection,  especially  when  combined  with  syphilitic 
disoatie  elsewhere. 

tScattored  throughout  the  liver  there  are  in  many  cases  deposits  of 
the  wax-like  substance.  They  are  not  uniformly  distributed,  but 
occur  only  here  and  there  with  intervals  of  hepatic  tissue  between 
them. 

Liieraiurt  on  SvphUUio  Liwr. — Couanlt  the  varioUB  genenl  workii  ou  tht  MrH 
(p.  249)  and— Barlow  (RAc«ding  OnntmAta) :  Trans.  Path.  8ot%  Loud.,  xxrii  1875, 

Jt.  202.  Bourrel :  Dh  U  Sy|)hilu  tx'iKitiiiue,  I^S  1.  Lancereaux :  Hull.  H^^o.  uuU 
Iv  P&ri^,  xxxviL  1S«2,  ]>,  33S>.  MurchisoQ :  Uueet,  Itttil.  ii,  p.  &*23.  Pa jne : 
Ouee  illiutratiro  of  1>U.  ur  tho  L.,  1870.  ji.  8.  Peiser:  Kin  Bottrag  zur  Kenntaba 
d.  LobentriibiUs.  1886.  Stewart:  llrit  aud  For.  Minl.Chir.  Ror.,  xxxiv.  IStfi,  ]k 
612.  woks:  Trans.  Path.  Soc.  I>ond..  vui.  18&«,  p.  240;  lUtJ.,  is.  1857,  p.  270; 
Jtfid.,  s.rii.  186&,  {i.  167  ;  Jlnd,,  xxix.  1877,  ]•.  135  ;  alto,  Lancet,  1969,  Li.  |i.  4&5. 


Tropical  Abscess  of  the  Liver. 

665.  The  general  impression  is  that  this  disease  of  tlie  liver  is 
consequent  upon  dysentery.  In  many  cases  the  two  are  contirctod, 
but  in  others  no  such  dii>ease  of  the  intestine  has  been  roun<L  Tlie 
truth  probably  is  that  in  most  cases  the  paludinic  poison  which  pre- 
nimably  occasions  the  suppuration  is  a1>sorbcd  from  the  intestine,  while 
in  a  few  it  may  gain  entrance  to  the  liver  bj'  the  hej^tic  arter)*. 

The  disease  is  one  which  when  found  in  this  country  is  usually  held 
to  have  been  im{M)ried.  It  is  said  to  ))e  unknown  as  an  epizootic 
among  the  inhabitanu  of  the  British  Isles.  At  the  aanie  time  it  muifi 
be  confessed  that  it  is  hard  to  explain  the  occutronce  of  certain 
instances  of  abscess  of  the  liver  in  Great  Britain  on  these  grounds. 
It  is  difficult  to  say  wherein  lies  the  dilTerence  between  them  and  tlio 
abecess  of  the  tropics. 

Take  an  instance  like  the  following :  A  young  man  who  bos  ner^ 
been    abroad  sutTtTs   from   diarrha>a  and  passage  of  blood  with  a 
progressively  enlarging  tumour  of  the  liver.     After  death  the  Urer 
is  found  to  weigh  7  lbs.  15  oz.,  and  to  bo  filled  with  huge  coofit 
abscess  cavities  containing  grooni^hycllow  pus.     Follicular  ulcers 
discovered  on  the  mucosa  of  the  large  intestine,  pigmented  nodules  lie 
on  the  peritoneum,  and  there  is  nothing  else  found  to  explain  th*j 
presence  of  the  abscesses.     Had  such  a  case  occurred  in  the  ti 
it  is  not  ovcrstjiting  the  case  to  assert  that  it  would  have  boco 
down  to  ]>AUidinic  influences,  and  probably  rightly  bo. 

The  abscess  is  uaually  Raid  to  be  single  and  very  large.  Too  strict 
an  adherence  to  this  statement,  however,  ia  evidently  misleading. 
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Fi7rer[(Ko.  69,  18SS,  t.  p.  855),  in  the  excellent  summary  ho  girea  of  his 
experience  of  hepatic  abscess  in  India,  recognises  the  following  varieties  as  related  to 
dysentery : — 

1.  True  pytemic  aloughs  followed  by  swppuratioii  in  tlicir  neighbonrhood.  They 
vary  in  n\ze  from  a  more  spoc-k  to  that  of  an  orange,  and  nrc  not  necessarily  contined 
to  the  liver. 

2.  A  solitary,  double,  or  triple  abscess,  due  to  absorption  of  septic  material  from 
the  intestine  by  the  venous  channels. 

3.  Cases  of  malnrial  fever  or  dysentery  where  the  abaceas  occurs  independently  of 
any  diroct  coutauiination  &om  the  intestine,  and  simply  ae  part  of  the  general 
condition. 

4.  The  Urge,  most  fr(H|iiently  single  tro]tica1  ahsce^,  which  is  quite  independent 
of  dysentery,  although  it  may  coexist  with  or  follow  it. 

Tropical  abscess  of  the  liver  is  not  usually  associated  with 
abscesses  in  other  organs^  aud  hence  ditlers  from  that  due  to  ordinary 
pyGEtmia. 

A  good  deal  more  information  is  wanted  from  our  medical  officers 
resident  in  India  and  elsewhere  before  we  shall  be  enabled  to  uuder- 
ataud  the  jtathology  of  this  disease.  We  know  little  of  how  the 
malady  begins,  we  are  unaware  of  the  organisms  associated  with  it, 
and  we  fail  in  the  poHsession  of  v^ny  experimental  piuof  for  or  against 
its  capability  of  being  excited  by  inoculation. 


PyjEMIO  Abscess  of  the  Liver. 

686.  The  pyaemic  abscess  is  usually  multiple,  and  is  commonly 
associated  with  similar  abscesses  elsewhere.  Tht*re  is  an  exception, 
however,  to  the  latter  statement  in  the  case  of  their  taking  origin 
from  some  septic  point  located  in  the  abdomen,  and  where  the  septic 
poison  ha.s  been  conveyecT  to  the  liver  by  the  purtal  vein.  The 
abscesses  in  such  a  case  may  be  found  in  the  liver  alone. 

They  begin  as  numerous  minute  yellowish-green  points  circumscribed 
in  particular  rounded  areas  each  perhaps  an  inch  to  a  couple  of  inches 
in  diameter.  The  pus  in  these  becomes  diftluent,  the  edges  of  the 
cavities  ragged  and  slough}'.  They  afterwiu'tls  coalesce  and  form  a 
single  cavity  of  varying  size.  If  the  cavity  lies  adjacent  to  the 
surface,  it  will  be  found  to  be  wedge-shaped  ;  if  internally,  it  is  more  or 
less  rotinded.  The  pus,  as  in  the  smaller  aliscesses,  is  greenish  or 
grayish-green  in  colour,  and  there  is  an  entire  absence  of  anything 
that  could  be  called  a  pyogenic  membrane. 

tiUrature  on  AeuU  IT^jMUih's  ond  AhKt:a  of  Liver. — Arnaud  et  d'Astros  {Mic- 
rohea  of  Hcpatie  AhsL-ess) :  Rev.  de  mrfl.,  xii.  1SS>2,  p.  a08.  Bardenhauer:  l>b. 
Leborabseeaa,  l»7d.  Bellot:  Notes  sur  les  absces  du  fuie  ubiiervijs  dans  Ics  jjaya 
clundft.  1866.  Blanc:  Limcet,  18S0,  i.  p.  344.  Carrin^n :  Lanect,  1893,  ii.  p. 
867.  CThauffard  :  Areh.  d.  pliysiol.  norm,  et  ijath.,  18*3.  i.  p.  2G3.  Coats  (Trofiical 
AhscCH) :  GUsgow  Med.  Journ.,  xxx.  18S8,  p.  484.  Corre  (Tropical) :  (ia./..  d.  h6pL, 
Iviil  1885.  p.  907.  Curran :  Ijincet.  1881,  i.  p.  033.  Dickinson:  Ti-aiw.  Path. 
Soc,  xxxil  18S0,  p.  127.  Fayrer  :  rractitioncr,  xix.  1S77,  p.  I ;  llrit.  Mt-d.  Jonm., 
1884,  L  !►.  11*29  ;  nf^j,  Dysentt-ry  und  Liver  Ahscejw,  1S83.  Gauran  :  Contribution  h 
r^tude  do  I'h^iAtite  inip[iaroo  dca  ^taya  chauds,  1880.     Geigel  (^Suppurative  U.]: 
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HUrohen  mod.  WochiiBckr.,  xxxtI  1889,  p.  137.  Harley:  Med  Preat  uut  Cln.. 
xlL  1886.  p.  Xdttq.  Henderson:  Lancet,  1S81,  l  ^  55.  Kelsch  and  Kitocr 
(Dy  sen  tone):  Arch.  d.  physio],  nonn.  et  jiath.,  iv.  18S4,  p.  23;  aiso  iSupjiantiro 
HL*}«titis  oMiot  Climates):  Aroh.  ^vu.  denied.,  1888,  iL  p.  '257.  LftTerftn  Tatli. 
Auat.):  Arch,  de  physiol.  nomi.  et  [Mth.,  ri.  1879,  ju  fl55.  Leg^g^  (Pan'mhvm.  Iti* 
(tain,  from  high  Ttni[»rratnrc) :  TranH.  Path.  Soc  Lond.,  xxiv.  1S7J,  5».  2i}fl.  Moore: 
LAUoet,  1885,  ii.  p.  70^;  trfw^  {Hqutir  Abscess,  Cause];  IndiAU.  51e<t.  Goj.,  xxi. 
1886,  p.  289.  Morchead  :  Laucct,  1865,  i.  p.  &30 :  Brit.  Mod.  Juurn.,  1S6(I.  t  ti. 
S£S.  Ridlou:  K.  Y.  Mod.  Rw.,  xWL  1880,  p.  248.  Sabourin  (H(>{iatitis) :  Arch. 
do  physiol.  nonn.  ct  jiath.,  vii.  ISSO,  p.  924.  Tomes  (.Tropvoil) :  Lane«t,  18S6.  ii. 
»p.  «08,  721.  Turner  (Dysentmr):  TranH.  Path.  Soc.  Lond..  xxxvi.  ISSt,  p.  •ii»9. 
irchow  (IlepAtitis) :  Confc.  jn'riod  interaat.  d.  k.  mW.  Cotnpt.-rend.  1884,  (.'o|i»»nh. 
1886,  i.  Sect,  du  juth.  gen.,  p.  110. 
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Liver  in  Malarious  Fex'er. 

687.  Kelsch  and  Kieuer  (No.  4,  vL  1879,  p.  354),  in  Algona,  have 
studied  the  eflfect  of  paludiuic  atTectioiis  upon  tbe  liver.  They  conclude 
that  the  poison  acts  chiefly  upon  the  liver  cells  and  endothelium  of  the 
blood  capillaries.     The  process  is  a  truly  parenchymatous  one. 

The  first  stage  consists  in  a  mere  h^'penpmic  ongorgement  of  tbe 
organ,  in  which,  at  the  same  time,  the  liver  cells  become  swollen  and 
granular  and  their  nuclei  multiply.  The  endothelium  of  the  capillaries 
also  seems  to  proliferate  ;  and  in  parts  rupture  of  theso  vessels  takes 
place  allowing  of  punctiform  hwmorrhagea.  Such  lesions  have  in 
themselves  nothing  characteristic,  but  they  (hivo  the  way  for  those 
more  indicjitivo  of  a  parenchymatous  hepatitis  or  cirrhosis.  This 
parenchymatous  hepatitis  manifests  itself  either  by  (1)  the  formation 

of  altscesses ;  or  (2)  by  tbe  neo- 
formation  of   an   embryonic   con- 
a      nectivo  substttnoc  with  an  issue  in 

cirrhosis. 
h  This  vuilanmu  drrhitsii  has  al- 

«      ready    been     referred     to    under 
^      Cirrhosis  generally  (p.  225). 

In  malarious  fever  much  vmUx- 
nine  pujinrnt  is  developed  in  the 
body  and  accumulates  in  the  liver 
and  spleen.  It  imparts  a  doll 
leaden  tint  to  these  organs.  When 
viewed  microscopically,  with  tran*- 
rte.ii«.— PicmBnui(iULAiuou»)  LivnCxsoo  mitted  light  the  pigment  is  perfectly 
PiAK*.)    smowb  n-  P»oM«T  PA«nct»  i^i^ck  and  is  granular  in  form.     In 

/-  ^-k  iii»fe ..««.-.» «^i.i-.  i^.„ -»» I*.  «h.  the  liver  it  hes  wholly  within  the 
(«,  fl)  UUok  ptgMMRfc  portlelM  Irlng  Dot  tn  Uie  / 

uvtr Miu  tei  IH  tiM  attpniair  wMis :  (6)  linr  Capillary  blood-VMsels  (iig.  316, 

ooUs ;  (<-)  bnneii  f>r  s>orui  v«tn  (uniiaiiwd  sDii  «    a)    m^j    j^   adherent   to   their 

walls.  It  appears  to  bo  prt-tty 
equally  distributed  throughout  the  different  capillary  BystemSi  but  does 
uol  seem  to  occlude  the  capillary  channels.  It  seems  to  be  caught 
by  the  endothelium  of  their  walls.     Little  if  any  of  the  pigment  is 
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deposited  in  the  lung.    Yellow  bile  pigment  may  be  found  in  the  liver 
colU  coexistently  with  the  presence  of  melanine  in  the  blood-vessels. 

Tli6  fact  of  the  pigment  lying  iu  the  walls  of  the  hepatic  capillaries  is  of  extreme 
iDteretit  frgui  niony  imiuts  of  new. 

5icl>el  (Jfo,  13,  civ.  1886,  p.  514)  finds  that  if  rolounDg  [articles,  such  as  finely 
clivi<l<^I  indigo,  are  introdnc&i  into  the  frog's  circulatiuu  tlirougli  tht*  atxlomiii&l 
vein,  the  colourless  corpuecles  of  the  circulation  generally,  within  a  (quarter  of  au 
hour,  are  seen  to  have  absorbed  the  gi'tiater  number  uf  thouj.  In  from  one  to  two 
hours  there  are  no  longer  any  {larticlea  free  in  the  blood.  After  this  the  nunilier  of 
leucocytes  containing  pigment  becomes  less  and  less,  and  iu  about  tweuty-four  hours 
they  have  practically  (lisapjwared  from  the  ciit-ulatiiig  blood.  A  leucocyte  containing 
jkigment  may  occasionally  bo  seen  even  eight  days  aftcnvards,  bnt  only  ycxy  rarely. 
Hoflmann  and  Langerhans  (No.  13,  xhiii.  1869,  ]>.  307)  detectwl  cinuabar  ]tarticles 
iu  the  blood'Corpuscles  of  the  rabbit  148  days  after  ii^jectiun,  aud  uot  only  iu  the 
leiieocytoa,  but  also  in  the  large  coloured  corpusde-contaiuing  cells  of  the  blood  of 
the  8]denic  vein.  They  were,  however,  only  few  in  number ;  the  great  |iro])ortion, 
as  in  Siebel's  exi)eriments,  had  vanished.  Sicbel  has  never  foiuid  thcin  iu  the 
coloured  corpuscles. 

Ou  killing  the  JVog  after  all  the  pigment  liaa  vanished  from  the  blood  circulating 
through  the  vessf^ls  of  the  web,  it  ^jecome-s  ap]iarent  that  the  liver,  the  carotid 
l3miph-gUnds,  the  lung,  and  spleen  have  retained  a  large  »|uautity  of  it.  The  kidney 
may  be  slightly  coluured  by  it,  but  the  muscle,  akin,  )>e}tual  organs,  nervous  sy»temt 
■tomoch.  and  intestine,  so  far  as  microscopic  examination  is  cajublc  of  detection, 
seem  to  be  ipnU^  free  from  it  The  Malpighian  bcKljes  of  the  spleen  apiwar  to  be  also 
exempt  from  its  presence,  the  sjiluuic  |iul[i  being  the  ]iart  of  the  organ  iu  which  it 
is  rvtained.  There  it  \»  invariably  enclosed  in  the  small  cells  of  the  ]>u]p  and  iu 
the  large  cells  which  contaiu  coloured  blood -corpuscles. 

The  whole  capillary  nyslem  of  the  })orUtl  vein  within  the  liver  is  tilleil  with  the 
particles  like  a  successfid  artllicial  iigection.  Tlie  ctntral  rci?i  is  quite  free  from 
ingnient,  or  uhows  only  a  few  lurticles.  The  liv«r,  thereforvi  acta  like  a  filter  iu 
sifting  out  the  particles. 

The  greater  part  of  the  pigment  within  it  seems  to  lie  free  in  the  capillaricA. 
With  careful  focusing,  however,  it  can  be  obwrved  that  this  is  not  at^tunlly  tlie 
case,  but  that  the  ]iarticlcs  are  in  reality  contained  within  the  endothelial  eclU  of 
the  capillary  wall.  These  cells  would  tlius  t^ecm  to  jiosscss  the  projterty  of  abstracting 
foreign  iwrticles  fmni  the  blcKwl  Hoating  by  them. 

The  indigo  [larlicles  iu  course  of  time  get  iutu  the  bile,  but  bow  the  transference 
to  th>i  bile  ducts  is  elfected  he  \»  unable  to  expUiin, 

Hollmaun  and  Langerhans  were  unable  to  discover  tho  pigment  in  tlie  bone- 
marrow.  Siebel,  on  the  contrary,  find*  (p.  530)  that,  like  the  spleen  aud  liver,  the 
bone-marrow  permanently  retains  it.  The  cells  of  tho  hepatic  capillaries,  however 
aeem  to  be  peculiar  in  that  they  take  up  the  pigment  i*articles  dii-ectly  from  the 
blood.  Other  fixed  cells  throughout  tlic  bofiy  also  absorb  thorn,  but  most  likely  at 
second  hand  from  esca^ieil  leucocytea. 

The  luinary  tubes  of  the  kidney  seldom  show  pigment  partides,  and  hence  much 
of  the  pigment  cannot  esca^ie  by  these  chauuels.  A  good  ]>art  of  it  seems  to  become 
permanently  implanted  in  the  ftxcd  tissues. 

For  further  information  consult  Synopsis  of  Literature  (Virch. 
Arcli.  civ.  1&8G,  p.  531). 

In  acut«  malarious  fever  the  endothelium  of  the  minute  vessels  of 
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the  liver  has  k  like  phagocytal  &Dd  sifting  action  upon  the  or^guisma 

of  the  disease  circulating  in  the  blood.     The  endothelial  cells  1>ecoizi« 
filled  with  the  purasitea.     (See  Or^inisiiis  of  Midarw\i&  Fera:) 


PiGMKNTATION   OF  THE  LlVKR. 

G88.  Post-mortem. — After  deuth  the  posterior  aspect  of  t^ 
organ  is  alniust  always  stained  of  a  livid  tint  from  contact  with  the 
colon.  The  colour,  as  already  exphiined,  is  caused  by  a  6iil}»hnret  of 
iron  (see  vol  i.  p.  34).  A  yellow  colour  is  often  imparted  to  the 
organ  after  death,  simply  from  Uie  bile  escaping  tlirough  the  gall- 
bladder and  staining  adjacent  parts. 

Bile  Coloration. — In  many  diseases  of  the  organ,  accompanird 
or  not  by  jaundice,  yellow  bile  pigment  will  be  found  in  the  liver  cclla. 
It  ifi  granular  in  form  and  lies  in  the  protoplasm  of  the  cells.  In 
jaundice  the  liver  usually  has  a  distinctly  yellow  tint 

Blood  Pig'ment. — In  venous  stasis  of  the  organ  granular  liu-nu- 
toidin  is  found  abundantly  both  in  the  liver  cells  and  lying  free.  It 
has  a  brovvni.sh-re<l  tint  with  transmitted  light. 

Malarious  Pigmentation.     (S<;t!  Sect.  687.) 


<•, «)  riu 


;  (b)  lM[«Ue  rein ;  (<-)  ruw>  of  Uvcr  ovUa  OoDUUauc  ytUow  (Ulv) ; 
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The  Typhoid  Livkr. 

689.  Id  occasional  instances  of  typhoid  fever  the  cut  surface  will 
found  more  or  less  thickly  bestrewn  with  little  grayish-yellow 
;ka.  They  are  quite  flat  and  undefined  to  the  touch  ;  are  usually 
about  the  size  of  a  pin's  head ;  and,  barring  the  fact  that  they  do  not 
possess  it6  nodidar  features,  may  readily  be  confounded  with  tubercle. 
Like  tubercle,  they  seem  to  form  first  in  the  hepatic  artery  zone, 
but  rapidly  spread  into  that  of  the  portal  veiu.  They  are  little 
masses  of  necrotic  liver  cells  in  a  state  of  disintegration  (Fig.  318). 
They  look  verj'  much  as  if  they  were  caused  by  bacterial  intluences, 
but  the  author  has  as  yet  failod  to  detect  any  bacteria  within  them. 
The  liver  cells  become  gratmlar  and  ultimately  fall  to  pieces,  leaving  a 
quantity  of  detritus  in  the  circumscribed  atl'ected  area. 

In  other  instances  the  liver  becomes  greatly  enlarged  from  a  wide- 
sprtad  f>eriphlebiiis  running  along  the  sheath  of  the  portal  vein. 
Throughout  the  entire  track  of  this  vessel,  within  the  organ,  is  a 
small  cell  deposit,  which  does  not  usually  lend  to  suppurate.  The 
liver  is  consequently  tirm  in  texture  and  is  also  anaemic.  So  far  as 
has  been  made  out,  this  lesion  is  uot  accompanied  by  a  bacterial 
invasion  of  the  liver  tissue. 


TUMOrRS  OF  THE  LlVER. 

Tubfrcidi>sis. 
690.  It   afiecU    two  different  parts,   and   often   the  one  to    the 


Fio.  81S.— TovKO TuuacLX  or  Limi(x<K)DiAJ(H.) 
(•i>  ColluUr  tabsUiiM  of  nodule ;  (b)  gUnt.caU ;  {e)  enclowd  bile  aoot  (Peroimlo  sold  and 

Pamxita'  8oL> 

oxcluaion  of  the  other — namely,  the  liver  aubstance  and  the  capsule. 
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The  former  is  most  often  attendant  upon  a  general  tuberculoeia,  the 
latter  upon  tubercle  of  the  peritoneimi.  That  of  the  liver  substance 
requires  special  description. 

It  shows  itself  at  first  as  a  little  yellow  bile-stained  nodule  not 
larger  than  a  pin's  hciid,  which  soon  enlarges  and  cascatcs.  The  interior 
softens,  forming  a  round  cystrliko  cavity  with  shaqjly  circumscribed 
walls.  The  ivalls  of  the  canty  and  the  debris  in  its  interior  are  bile- 
stained  to  a  brown  or  Sitgo-green  colour,  and  in  this  stage  ii  presents 
an  a])pearance  different  from  tubercle  in  any  other  part  of  the  body. 
The  cavity  is  often  mistaken  for  a  bile  cyst. 

The  giant-cells  are  prominent,  but  the  reticular  tissue  is  poorly 
devoloi.K>d.  The  tul>ercle  springs  from  the  heiwitic  artery  rone  of  tbo 
lobule,  and  rapidly  spreads  out  into  the  portal  zone.  It  often  encloses 
a  small  bile  duct  in  its  sulistancei  hence  perhaps  the  cause  of  the  deep 
stain. 


CancfT. 


691.  This  is  usually  secondary  to  a  cancer  of  the  stomach,  or,  at 
any  rate,  to  a  primary  cancer  of  some  viscus  sending  tributaries  to  the 
portal  vein.  The  tumours  are  multiple,  and  they  vary  in  size  from 
an  object  purely  microscopical  to  a  mass  the  bulk  of  a  foetal  head. 
They  ore  usually  hard,  and  when  protruding  on  the  surface  show  a 
dimpled  or  umbilicated  centre.  The  depression  is  due  to  contraction 
of  the  stroma  of  the  tumour.  The  meshes  of  the  growth  are  close  aet, 
and  the  cells  are  most  commonly  spheroidal.  If,  however,  the  primary 
tumour  be  located  in  a  part  covered  by  tessclated  epithelium,  the  cells 
of  the  tumour  bear  out  this  type.  Such  flat  cell  tumours  in  the  liver 
are  rare. 

Prinuuy  atncer  of  the  liver  is  usually  a  single  large  mass.  The 
secondary  tumour  is  multiple,  because  it  is  developed  presumably  from 
]>articles  of  the  primary  growth  brought  to  the  organ  by  the  portal 
vein.  There  is  one  variety  of  single  tumour  which  is  secondary, 
namely,  where  a  neighl^ouring  cancerous  viscus  becomes  adherent 
to  the  liver,  and  where  an  overgrowth  of  the  mass  takes  place  from 
the  one  organ  into  the  other.  The  cells  in  the  primary  tumour 
sometimes  bear  out  the  columnar  or  cubical  t)'pe,  thus  indicating 
the  probable  origin  of  the  growth  from  the  bile  ducta. 


Admmik 


The  liver  is  an  organ  in  which  veritable  adenomaU  ftn  met  vrith 
fairly  of^en.  Kacli  tumour  is  sharply  circumscribed,  and  is  mado  up 
of  a  series  of  tubidar  acinous  growths  budding  in  all  directions. 
Fibrous  septa  run  through  the  tumour,  and  cut  it  up  into  isUmda. 
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The  acini  are  lined  by  an  epithelium  tending  tx)ward8  the  cylindrical 
sbapo. 

Sabourin  (No.  446,  p.  36}  desoribes  an  iustanoe  of  ho]ifttiti  adenonu  vhich  waq 
remorkiiblH  from  an  irmptioii  of  the  iicopliiMiu  into  tlie  i>ortal  vein.  Tlic  tumours 
wei-e  oompOHtid  of  epittielial  clad  couvolut«d  tulivti.  Somo  of  thesu  liad  bi^^ome 
cyittc. 


Pio.  SIV.— AitEKOMA  or  Sheet's  Ln'BR  (x  800  Diams.) 

(n)  Bile -duet- Hk«  atructure  of  which  taniour  is  mainly  cotnposod  ;  (b)  another  of  mne  of  Isrgcr 

$\HB ;  {')  tttrouia  of  tuiuuur ;  (r/)  laiyv  volu  (l*tcnM!aniilDe  and  FarnntB'  8u|.) 

Adenoma-liko  masses  ore  often  seen  in  the  cirrhotic  liver.  In 
most  cases  they  are  to  he  explained  thus :  Pieces  of  liver  tissue 
become  surrounded  by  cirrhotic  bands,  while  the  rows  of  liver  cells 
retrograde  into  bile-duct-like  structures.  Derignac  and  Gilbert  (Xo. 
204,  15th  January  1884,  quoted  by  HonUng)  say  that  some  of  these 
adenomatous  tumours  in  the  cirrhotic  liver  are  cancers.  This  may  be 
true,  as  cancer  is  now  and  again  found  complicating  cirrhosis. 

KelAch  and  Kicner  {K"o.  4,  iii.  1876,  p.  626)  are  of  opinion  that  the  so-called 
adeoomata  of  the  liver  can  be  arranged  in  two  categories.  Tht  first  comprises 
tamoan,  moat  oft«n  multiple,  miliary  or  more  voluminous,  wliose  atnicturo  may  bv 
miatalccu  for  that  of  nornial  liver  tiasuc.     Tliey  are  simply  circumscribed  hy])crplaaiic 
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in  which  one  finda  uomwl  acini  and  cellii.  Tbcy  mij;ht,  in  fact,  b«  n|prd«i  m 
aoee*$ofy  livrn,  and  are  wmetimes  ii*oUt«d  from  lb«  nurroundiug  bei«tac  aQbttUKV 
by  cyst-Uko  capsules,  while  ti  other  timea  they  are  direoUy  continnoiu  with  it. 
lOob  r^uda  them  as  foetal  famiations.  They  do  not  apparently  ocoacion  any 
<lislurbiuic«  in  the  functions  of  the  organ. 

Thpte  of  the  »e«ond  oatetjory  are  much  less  common.  They  *]ipear,  in  fact,  to  be 
very  rare  tumours.  The  cells  eompoaiug  them  are  so  far  alike  with  thoae  of  the 
previous  group,  but  diflrr  from  tlieni  in  t>^ing  arniugc<l  in  siirli  a  manner  aa  to 
constitute  a  network  of  cylindfrii  either  solid  or  hollow.  Theee  give  to  tilt  tWDOUr 
the  appearance  of  a  iieoformation  in  a  tubular  gland.      The  clinic*! 


ria  »k— DiLATiD  AXD  TajutRroaMiD  Bim  Door  oonAUiiiiu  CounttiA.  ntOM  linm  or  RxawT 

(xSOODiAHm.) 
(a)  Tb»  coeeMlB ;  (6)  altand  vaU  ef  ortniaal  Ula  docl ;  (0  a4Mi«nia>lllnt  lacnnrtli*  ^ 
wsU  (Ptcrv-eanniiw  uid  ClartOcd). 


Monmiianying  them  are  well  marked.     Th^  consist  of  localised  pain,  inl 
witli  tlir  bilian'  oirouLition  ;  and  lastly,  ns  thry  become  large,  dropsy,  dl 
eaohexiA,  mar—mna,  and  death.     Tli«  above  autbon  doMiribe  two  attoh 


Their  Origin. — T\aB  is  a  matter  of  much  inUrett.     So  lurr 
our  kuowledgo  at  preMQt  goee,   there   appear   to  be  two 
whereby  they  may  be  aceoiinteU  for. 

In  the  first,  the  rows  of  liver  cells  as  in  a  cirrhotic  liver  (see  p. 
321 )  flimply  rotrogndo  and  assume  the  appearance  of  embryonic  bile 
dtictn  The  aJenoma^like  masses  sometimes  found  in  the  cirrhotic 
liver  are  io   most  cases   to   be   accounted  for  on  this  bypotbt 
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The  Bonie  thing  is  noticed  in  some  instances  of  diffuse  cirrhosis  of 
tbe  lung.  The  iiir-vesicles,  surrouiKled  by  the  cirrliotic  tissue,  shrink  ; 
their  epithelium  becomes  culiical  and  ultimately  cohimnar  in  shape  ; 
and,  finally,  the  whole  air-vesicle  assumes  the  appeamnce  of  an 
atlenoma-like  tube.  The  affected  parts  of  the  lung  exactly  rcsenible 
an  adenomatous  tumour. 

In  the  second  there  seems  to  be  a  tnae  outgrowth  of  rudimentary 
bile  ducts  from  those  already  present.  Much  light  is  thrown  tipon 
the  possibility  of  such  an  occurrence  by  the  study  of  some  parasitical 
diseases  of  the  organ  in  tho  lower  animals.  In  Figure  3*20  a  ilniwing 
is  given  of  a  cyst-like  structure  containing  coccidia  from  the  liver  of 
the  rabbit.  The  main  c^'stic  cavity  {b)  is  a  dilated  bile  duct,  while 
from  its  interior  innumerable  emaller  duct-like  bodies  ((*)  have  branched 
inwards,  giving  occasion  to  the  formation  of  a  tumour  mass  which 
might  well  be  named  adenomatous.  The  whole  structure  is  apparently 
caused  simply  by  the  residence  and  niultiplieatiori  of  the  paiii^ites  in 
the  bile  ducts.  The  stimulus  thus  applied  is  sufficient  to  cause  the 
bile  duct  to  assume  embryonic  characters.  It  is  possible  that  many 
of  these  adenomata  of  tho  liver  are  due  to  the  action  of  a  like  stimulus 
applied  to  tbe  interior  of  the  duct 


Cpsis, 

Besides  the  hydatid  cyst  of  the  liver  (y.r.)  thin-walled  cyst 
cavities  are  sometimes  found  in  llie  organ  tilled  with  clear  fluid. 
Tbe  fluid  is  free  from  bile  stain,  and  the  interior  is  often  lined  with 
a  ciliated  columnai-  epithelium.  It  has  been  alleged  (Bristowe,  Pye- 
Smith)  that  thoy  are  the  result  of  vacuolation  of  the  hepatic  cells. 
There  is  commonly  a  little  localised  cirrhosis  in  their  neighbourhood, 
and  a  more  likely  explanation  of  their  origin  is  that  given  by  Sabourin 
(Xo  446,  p.  44),  namely,  that  the  trabecules  of  liver  cells  are  first 
tranaformed  into  bile-duot-likc  bodies,  as  in  biliary  cirrhosis,  and  that 
these  afterwards  become  cystic.  Their  epithelium  constitutes  that 
of  the  cyst  interior.  Caver uous-angeiomadike  bodies  may  thus  result. 
Siegmund  (No.  13,  cxv.  18SD,  p,  155)  describes  cysts  in  connection 
with  an  adenomatous  tumour  mass  composed  in  great  part  of  acinoiis 
structures. 

The  condition  has  been  found  associated  with  cystic  degeneration 
of  the  kidney,  a  circumstance,  however,  which  must  be  purely 
fortuitous. 


Lilrraittrf  on  Ci/sIm  of  thr  /.I'rrr.— Brjstowe  :  Trans.  Path.  .Stic.  Loud.,  vii.  185S, 
p.  '2'J9.  Eberth  (with  Ciliatf^d  Einrhcliiimj :  Ak'H.  f.  path.  Anat,  xxxv.  18tf(J,  p. 
478.  Friedreich  (wilh  CihatwJ  Epithelium) :  Arch.  f.  path.  Anat.,  xi.  1866,  p.  ■!««. 
Pye-Smith:  Trana.  I'ath.  Sf.c.  Loud.,  xxxii.  1880,  p.  \\2.  Sabourin:  I'rogr^s 
nitJ..  iii.  1884.  y.  8Pl.  Savage  and  White:  Trans.  Path.  S<x;.  LomL,  xxxv. 
1893,  y.  214.  Sieg:mund  (Cystic  Adenoraa) :  Arch.  f.  jiftth,  An»t.,  cxv.  1889,  p. 
1&5  (with  goo<l  Syuopsus  of  Literature). 
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Secondary  melanotic  sarcomata  frequently  spring  np  in  t!i6 
liver  in  extraordiiuuy  niuiiUers,  and  imJividually  may  grow  to  a  great 
size.  The  interior  u{  the  large  tumours  is  somettmea  almost  dit)luent, 
the  debris  resembling  China  ink.  The  primary  ttimour,  curiously,  may 
be  located  in  almost  any  part  of  the  body,  not  necessarily  in  the  abdo- 
men.    Other  types  of  sarcoma  tumour  are  occasionally  encountered. 


Fio.  981.— CATSaMocd  Akoeioma  (xS&O  Dumb.) 
00  Liver  cell*  at  niarsin  of  tmnoor;  (b)  blood  cnnUfncd  (ii  the  cavemntit  siwceai;  («■)  watUo(< 
CAvenioiu  s]mcoi  <CnrmiDe  iui<l  FarrantA'  .<k>l.) 


Oiher  Tumours. 

Fibromata  are  rare.  Lymphangeiomata  have  been  detected 
at  the  transverse  fissure.  The  bloo<i -vascular  Cavernous  Ang'eioma, 
as  alreaily  desciilwd  (vol.  i-  p.  3&3),  is  often  seen  in  the  liver,  and  is  a 
tumour  almost  peculiar  to  this  organ, 

Parasites  of  Liver.     (See  Jrtmal  Parasifa.) 

Otnrrat  LilrrntuTf  on  Tumours  of  tfif  Livtr. — Belitt  (Melanotic  Cancer) :  Fruic« 
mrd.,  1887,  i.  pp.  t*8,  111.  Bertolet  {Multijilc  Aiigeioma) :  Trails.  Path.  Soo.  PhilA.. 
Y.  IS76,  p.  6S.     Block  (riiniiiiy  M«luuotie  Eudothelionitt) :  Arch.  d.  HuUk.,  i»i. 
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1S75,  p.  452.  Boettcher  (Colloid  Cnncvr):  Arch.  f.  i«th.  Anat.  xv.  1858.  \i.  352; 
a/w  (CicAtrisfttion  of  Aogeloma) :  Arcb.  f.  ]uith.  Anftt.,  xxviii.  1863,  ]>.  421.  Bnssaud 
(Adeuoma  aud  Cancer):  Arch.  ^hi.  de  mvd.,  1885,  ii.  \\.  129.  Bumet  (Priuiary 
Path.  - 


MeUnotiu  Sarooina) :  Traus, 


Soo.  Lond..  xxxTi.  1894.  \k  252.     Chapon  :  Cmi 


tributioniirt'tude,  etc..  do  la  tuherculoso  du  foie,  1S84.  Chau^el :  Cnntrib.  n  Tetude 
du  concur  primitif  du  roie.  18S3.  Coupland  (Coiubiiu"!  Snrconia  and  Cancer}  : 
Tranfl.  Path.  Soc.  Lond.,  xxx\.  1879,  i».  130.  Crooke  (Primury  Cancer) :  Tr.  Path. 
Sue  Lund.,  xxxLx.  1837.  p.  137  ;  n^w (Primary  Cancer) :  Brit.  Mud.  Jouni.,  1888.  i.  |>. 
959.  Del^pine  [I'liniai-y  Melanotic  Sarcoma):  Trans.  Path.  Soc.  Lond.,  xlii.  1890- 
91,  \i.  HjI.  Dreschfetd  (Peculiar  Tumour):  J.  Anat.  and  Physiol.,  xiv.  1879,  p. 
829,  Dreyfus-Brisac  (Adenoma) :  Uaz.  hebd.  d.  ni-'d.,  xxv.  1S88,  \u  792.  Eberth 
(Adenoma) :  Arch.  f.  irtth.  Anat.,  xliii.  2868,  p.  1.  Fagge  (Cancor  Rininlnting  Cir- 
rhofiis):  Trans.  Patli.  Soc.  Lond.,  .wviii.  1$70,  ]«.  137.  rowler  (Primary  Cancer) : 
Tnuu.  Path.  Soc.  Loud.,  xxxiii.  \m\,  j..  lUii.  Gilbert:  Contrilmtion  a  IVtndf  du 
cancer  nrimitifdufoie,  1886.  Giraudeauand  Legrand  (Adenoma of  L. and  Kidney): 
Oaz.  heod.  domed.,  xxiv.  1887,  p.  21.  Greenfield  (Primary  Columnar  Ei'itlu-lioma): 
Trans.  Path.  Soc  Lond.,  xxv.  1873,  p.  16li.  Hare:  Trans.  Path.  Soc.  Loud.,  x. 
1858,  i>.  182.  Harley  {TnlK-rclu  resembling  Actiuo-Myco»ia) :  Brit.  Med.  Jounu, 
1SS5,  ii.  p.  1018.  Harris  (Primarj'  Caneer) :  Art'h.  f.  jwth.  Anat.,  c.  J885,  p.  133. 
Hebb  (Primary  Cancer) :  Westminster  Hoap.  Rop.,  1S8S,  iii.  k  ISO.  Hoffinaun 
(Lariie  Adenoma)  :  Arch.  f.  i^atb.  Anat,  xxxix.  1867,  \\  615.  Homann  :  Ein  Fall 
V.  Lelteradenoma,  1^88.  Joumiac  (Angeioma) :  Arch,  de  phy^inl,  minii.  et  path., 
ri.  1879,  p.  58.  Kelsch  and  Kiener  (Adenoma) :  Areh.  de  physiol.  norm,  et  j*atli., 
iii.  187«,  p.  622,  Lang  (Sanurna) :  Edin.  Med.  .Toum.,  xxxiv.  1889,  p.  904.  Legj^ 
(Primary  (?)  Mel.  Cancer):  St.  Bart.  Hosj*.  Rep.,  xiii.  1S77,  p.  160.  Lipari  (rn- 
mary  Colloid  Cancer):  Morpigid,  Naples,  xxix.  18S7,  j».  490.  Litten  (Inliltraliiig 
Cannerl :  Arch.  f.  path.  Anat., Ixxx.  1880,  p.  269.  Luis  (Adenoma) :  Gaz?..  d.  cliji., 
Torino,  xxiii.]SS6,  p.  2J.'i.  Luschka (Colloid  Cancer):  Arvh.  f.  i>ath.  Anat-.iv.  1851, 
p.  400.  Mahomed  (Adenoma):  Trans.  Path.  Soe.  Umd.,  xxviii.  1876,  p.  144. 
Moore  [Melanotic  Sarcoma):  Brit.  Med.  Jouni.,  1889,  i.  n.  602.  M'Kee  (Emlo- 
thrlioma) :  Illa'tt.  Med.  News,  Lond.,  1880,  iiu  p.  3.  Paul  (Adrnonia  and  Primary 
Carcinoma) :  Trans.  Path.  Soe.  I/>nd.,  xxxvi.  1884,  p.  238  ;  al^  (Primary  Tumours) : 
Ijinwjt.  1885,  i.  ]■.  bl4.  Pepper  (Mel.  Cancer):  Proc.  Path.  Sue.  Pliila.,  iii.  1871. 
ti.  77.  Perls  (IIistolu^7of  Ciuictr):  Arch.  f.  i«ith.  Anat..  Ivi.  1872.  p.  448.  Pisenti 
(Multiple  Filiruniftta):  Ann,  d.  Univ.  lib«M-a  cli  Penigia.  yac.  d,  med.  ecUir.,  IS.'j.VStJ, 
i.  p.  283.  Sabourin :  Contribution  ii  I'etndo  des  lusiona  du  }«r(<nehynic  bqiatiquc, 
etc.  (adenonm),  ISSl  ;  ahv  (Tubercular) :  Areh.  de  physiol.  nonn.  et  jkath.,  iv.  1884, 

&47.  Schweirer  (Cystoadonoma) :  Arch.  f.  path.  Anat,  oxiii.  1888,  p.  209. 
mith:  Lancet.  1882,  i,  p.  906  ;  ii.  pp.  433,  482.  Staats :  Ein  Fall  v.  Adenoma 
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693.  Th£  chief  aimtomical  points  which  require  attention  in  study 
ing  the  pallioloKy  of  the  kidney  are  liriefly  tljo  following : — 

The  ailult  organ  weighs  from  5^  to  G  oe.  It  is  provided  with  a 
capiuU  loosely  united  by  fibrous  processes  to  the  cortex.  These  pro- 
cesses are  so  minute  that  they  are  seen  only  with  ditficulty.  After 
penetrating  the  cortex  for  a  short  way  they  lose  themselves  omoog 
the  convoluted  tuhea.  In  health  the  capsule  shoidd  strip  off  caatly^ 
but  in  several  diseased  states  of  the  organ  it  hccomod  iutie|>arabJyi 
united,  a  (Mjint  of  considerable  diagnostic  importance. 

In  the  t'liibi  the  eUour  of  the  cut  surface  of  the  cortex  ifl  pinkisbJ 
gray,  that  of  the  medulla  a  little  more  distinctly  red.     In  the  atiult 
the  organ  has  a  crim&ou  or  brownish -red   tint,  more  evident  iu  the 
medulla  than  in  the  cortex. 

The  kidney,  like  most  of  the  cliief  glands  in  the  body,  ia  essentially; 
composed  of  lobes  and  lobules.  Suppose  a  iium)>cr  of  fungi  pi 
closely  side  by  side,  each  with  a  greatly  overhanging  pileus  and  witbl 
a  thick  stem  i»oiniefl  at  the  extremity.  Such  would  roughly  imttjito 
the  lobar  character  of  the  organ.  The  pileus  represents  the  cortex,  the 
stem  the  me<]ulla.  In  many  of  the  mammalia  the  lobes  are  indicated 
by  peripheral  depressions,  but  in  Man  these  are  mostly  obliterated^ 
although  the  tubes  and  tcmoIs  belonging  to  each  are  fjuite  separate. 

The  pointed  extremitiea  or  papillas  of  the  medullary  cones  lie  free 
in  the  pelvis,  the  spaces  around  them  being  known  ns  the  o-i/kr<jLl 
From  tivc  to  six  4if  these  papillieare  usually  cut  through  in  opening  the 
human  kidney  fn»m  end  to  end,  but  the  entire  numl»or  varies  tn»m 
ten  to  eighteen.  Between  each  two  the  cortex  dips  down  iu  such  a 
nuimter  as  to  constitute  a  secoDd  series  of  projections  into  the  pdvJK. 
These  in  olden  times  were  named  the  columns  of  Bertin.  They 
simply  the  free  margins  of  the  pileus  like  ex]>andoil  ])ortions  of  U 
renal  lobes^ 
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The  urinona  tubes  open  on  tlie  surface  of  the  papillae  by  exii-tuhfs 
of  considerable  size.  Eiich  exit-tub*»,  if  traoeil  upwjirds,  is  found  to 
divide  into  numerous  bundles  of  Straight  collecting:  tubes  of 
smaller  calibre.  Some  of  these  pass  out  uninterruptedly  to  the  surface 
of  the  cortex,  while  others  pursue  a  shorter  course.  On  all  sides  they 
give  off  convoluted  branches,  each  of  which  ultimately  terminates  in  a 
Sowman's  capsule.  The  region  of  these  convoluted  branches  is 
known  as  the  lahyrinth  from  the  complexity  of  the  convolutions. 
The   bundles   of   straight   tubes,   with    the   labyrinth  of  convoluted 
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oflfshoots  around  them,  thus  constitute  lobule-like  structures  within  the 
lobeH. 

Arterial  Circulation. — The  branches  of  the  renal  artery  pene- 
trate the  organ  between  the  medulla  and  cortex,  the  region  of  penetra- 
tion being  known  as  the  internwdMU  or  kmndonj  knjcr.  After  entering 
the  kidney  substance  they  split  up  into  two  sets.  One  set  (arteriola; 
rectiB)  runs  inwards  to  the  tips  of  the  papillse,  whence  the  blood  is 
returned  by  corresponding  veins  (venula:  rectit).  A  few  branches  also 
run  into  the  medulla  from  the  v.iaa  efferentia  of  the  glomerulus  ;  but, 
•with  this  exception,  thn  modiilla  appears  to  be  nouriahcd  in  great  part 
independently  of  the  cortex.    Hence  a  lesion  destructive  of  tlie  former. 
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and  doa  to  an  arterial  de^fect.  need  not  necessarily  implicate  the  latter. 
ThoM  vata  teday  m  the  etraight  arteriee  and  veins  of  the  medulli  atd 
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usually  called,  appear  to  subserve  purposeB  of  nutrition  only ;  they  do 
not  seem  to  furnish  blood  for  the  excretory  functions  of  the  organ. 
The  other  set  j>as9es  into  the  cortex  by  means  of  a  series  of  radiat- 


.Sti'llnti?  veins 

. 

•^     Sfc^^]B5^t5wS     ^* 

luterlobuUr  vein.  ---^^mL@AlD  ^^^ 

^ 

T» 

luterlobntar  vflu. 
InteTloLular  artery. 

'^ 

Glomerulos. 

1 

^fmx  ' 

Glomcmlu*. 

Interlodulfcr  vein. 
IiiterluliiiUr  artery. 

; 

1 

1 

li\  fi  (L 

^ 

Arteriw  rwrtie. 

TSMKCtt. 1 

k 

Interlobul&r  vein. 
(iiTcrl'ibiiUr  artery. 

Arteri«B  rect*. 
Art«rial  boiHlles. 

Vbqoqi  baodka.    •--HolA 

il  r  1 

\ 

M 

1  nH^ 

Bundleii  of  ■rteriolin 

of  venules. 


Veomta  phvna  arouDd  the  apices  \ 
of  the  pTminlda.  / 

KiQ.  824— DuiiiUM  Of  TBB  Buwo-vEssELM  or  THK  KinxBV  (attcr  Lcdwio). 

ing  vessels,  which  run  outwards  in  a  straight  course  nearly  to  the 
surface  of  the  organ.  Hence  arterial  blood  may  reach  almost  to  the 
limits  of  the  cortex  without  passing  tlirough  the  glomeruli.  The 
ramificationa  of  these  radiate  arteries,  however,  never  come  quite  to 
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the  surface.  A  layer  of  convoluted  tubes  is  interposed  between  them 
and  the  capsule.  An  extensive  anastomoftis,  nevertheless,  takes  place 
between  them  and  what  Turner  (No.  477,  p.  432)  calls  the  sub-  or 
extra-peritoneal  plexus  of  arteries  derived  from  the  phreiuc,  the  lower 
intercostals,  the  lumbar  branches  of  the  aorta,  etc.     This  anastomosis 
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may  explain  the  benefit  derived  from  "cupping"  over  the  loins  in 
renal  congestion. 

Venous  Circulation. — The  cortical  venous  system  starts  in  the 
stellate  radicles  on  the  surface  (stellulie  Verheynii).  These  join  the 
radiate  veins  ninninj;  alongside  the  radiate  arteries  between  Uie  reu&l 
lobules.     The  ms  afferms  or  (flofiiemiar  artery  divides  into  the  capilhuiea 
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of  the  tuft  The  capillaries  become  fused  in  the  vas  efferens^  which 
again  subdivides  into  (1)  a  system  of  capillaries  ramifying  on  the  con- 
voluted tubes,  and  (2)  a  meshwork  of  cupiilarics  enveloping  the  bundles 
of  straight  tubes.  It  is  chiefly  by  the  concentration  of  these  two 
portal-like  systems  of  vessels  tlmt  the  radiatinf/  intaiobular  rtdns  are 
constructed.  Tliese  again  open  into  the  main  Uunks  in  the  stratum 
intenne'liuni. 

Structure  of  a  Lobule. — It  will  be  evident,  thereforOj  that  if  a 
cross  Fectinn  be  made  through  a  lobule  u  short  distance  below  the  sur- 
face of  the  cortex,  three  zones  will  be  perceptible  within  it.  In  the 
centre  will  be  the  straight  or,  as  they  are  named,  "  collecting  "  tubes ; 
around  these  will  he  the  labyrinth  of  convoluted  hranches ;  while  at 
intervals  along  tbe  periphery,  in  the  interspaces  between  adjacent 
lobules,  will  be  tlio  ra«liating  arteries  and  veins. 

Course  of  the  Tubes. — On  leaving  the  Bowman's  capsule  the 
tube  is  much  constricted,  so  that  this  p:irt  is  known  as  the  vfck  of  Uu 
cnptnde.  It  next  becomes  very  wide,  and  describes  a  number  of  con- 
volutions running  at  the  same  time  somewhat  crosswise  towards  the 
straight  collecting  tube^  in  their  course  outwards.  This  fwrtion  is 
known  as  the  pro jiwn I  amvohiled  tuU.  It  does  not  join  the  collecting 
tube  just  yet,  however,  hut,  bending  inwaixls,  is  thrown  into  a  scries 
of  8j>iral  curves,  tlie  so-called  s]/ind  tnlmic  of  tSchachm/.xi.  The  tube  now 
becomes  much  constricted,  and,  running  still  further  inwards,  passes 
through  the  intermediary  layer  into  the  medulla.  It  pierces  the 
medulla  for  some  distance,  and  next  turns  outwards  in  a  sharp  bend 
known  as  the  lufp  if  Iltnh'.  The  ascending  liml>  of  the  loop  returns 
to  the  cortex,  and  in  its  upward  course  becomes  again  slightly  wavy 
and  contorted.  On  reaching  the  cortex  it  dilates  and  reassumes  the 
gyrated  character  of  the  proximal  convoluted  part,  this  segment  going 
by  the  name  of  the  dishd  wnvoluftd  tubule.  The  second  convolution 
ends  in  a  neck,  which  ultimately  opens  into  one  of  the  tributaries  of  a 
collecting  tube. 

Within  the  intermediate  or  boundarj'  layer  the  stnvight  vessels  and 
straight  tubes  are  arranged  side  by  side  in  bundles.  This  gives  to  the 
above  part  of  the  kidney  a  peculiarly  striated  appearancOi  the  alternat- 
ing bundles  of  tubes  and  vessels  l>cing  known  as  the  ptjramids  tf  Ferrtm 
or  the  medullari)  rai/.^. 

Epithelial  debris  and  other  foreign  matters  generated  towanis  the 
capsular  end  of  the  tube  pass  the  various  constrictions  with  difficulty, 
and  hence  tend  to  accumulate  in  the  cortex. 

Structure  of  the  Tubes. ^Thc  epithelium,  with  the  exception 
of  that  lining  the  tubes  opening  on  the  papilla\  rests  on  a  homogeneous 
boundary  or  basement  membrane.  The  papillary  exit-tubes  and  the 
collecting  tubes  for  some  distance  above  them  are  said  to  be  bounded 
simply  by  the  surrounding  connective  tissue.  As  first  shown  by 
Bowman  (No.  65,  Pt.  L  lti42,  p.  59),  the  capsule  of  the  Malpighian 
body  is  simply  an  expansion  of  the  basement  membrane  of  the  tube. 
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Thero  is  good  reason  for  bolieving,  as  Ludwig  baa  AMertod,  tfasi 
upon  this  liomogeneous  membrane  lies  a  layer  of  deliaite  Hat  celU 
somewhat  similar  to  the  so-called  Debove's  membrane  on  the  elastic 
basement  layer  of  the  bronchus.  It  is  probably  by  means  of  this 
layer  that  the  epithelium  is  repaired. 

The  epithelium  proper  lining  the  capsule  and  tubes  differs  ia 
character  according  to  the  region  exumiiiod.  Thus  that  lining  the 
capsule  is  a  single  layer  of  fiat  cells,  while  that  reflected  hom  thft 
capsu]e  over  the  glomerulus  is  a  little  more  cubical.  The  shape  of 
the  cells  covering  the  glomerulus  may,  however,  differ  with  the  stAt« 
of  distension  of  the  capillaries  of  tlie  tuft.  The  neck  of  the  capsule  is 
covered  by  cubical  cells,  while  the  proximal  and  distal  convolutions  and 
the  ascending  limb  of  the  loop  of  Henle  have  a  layer  of  polyhedral  cells. 

These  polyhedral  cells,  as  discovered  by  Heidenhain  (No.  14,  x. 
1874,  p.  1),  present  a  peculiar  longitudinal  striation.     The  atriation 
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occupies  the  part  of  the  cell  next  to  the  basement  membrane,  while 
the  nucleus  of  the  cell  lies  nearer  the  channel  of  the  tube.  The  atria- 
tion  is  said  by  Ueidenhain  to  be  connected  with  the  excretory  fuiic- 
tiona  of  these  tubes  (see  p.  261).  In  the  adult  human  kidney,  even 
when  it  might  be  said  to  he  quite  healthy,  this  striation  can  in  moct 
cases  be  made  out  with  difficulty.  As  a  rule,  the  colls  of  the  con- 
voluted tubes  in  Mun  present  simply  an  extreme  granularity,  so  gremt 
that  the  nucleus  is  seldom  visible  without  the  use  of  staining  reagonto 
or  of  such  as  clarify  the  protoplasm.  The  cclU  lining  the  oonvolui«d 
tubes,  moreover,  project  inwards  so  far  that  the  lumen  may  be  re]»re- 
tented  by  a  mere  triangular  or  leech-bite-like  slit  (Fig.  326). 

The  collecting  tubes  have  a  lining  of  somewhat  pointed  cells  witJi 
olearer  protoplasm,  while,  on  arriving  at  tlie  exitrtubes  of  the  papilU, 
the  celU  will  \ye  found  to  be  distinctly  columnar.  The  desceodins 
limb  of  the  loop  of  Henle  ia  provided  with  a  single  somewhat  fiat 
covering,  the  nuclei  intruding  freely  into  the  tube,  but  alteniating  in 
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such  a  mannor  that  they  do  not  come  into  contact,  and  thus  presence 
the  patency  of  the  aomcwhiit  tortiiouH  channel. 

Regional  Section  of  Organ. — Suiiposing  that  a  series  of  trans- 
verse sections  of  the  kidney  were  made  from  without  inwards,  we 
should  encounter,  first  of  all,  immediately  under  the  capsule,  a  thin 
layer  of  convoluted  tubules  with  an  intertwining  set  of  capillaries. 
This  layer  of  tubes  is  evidently  nourished  mainly  by  the  vessela  of  the 
capsule,  for  when  a  renal  branch  becon»es  occluded  by  an  emU^lus  or 
other  obstruction,  and  the  portion  of  kidney  irrigate<l  by  the  branch 
dies,  this  thin  cortical  layer  retains  its  integrity.  Passing  a  little 
furtlier  inwards,  the  lobules,  composed  of  tho  large  collecting  tubes, 
with  tho  labyrinth  of  convoluted  channels  around  tiiom^  come  into 
view.  Within  tho  boundary  layer  most  of  the  convoluted  tubes  will 
be  lost ;  and  on  arriving  at  tho  region  of  tho  mpdullary  cones  and  for 
a  little  way  inwards,  straight,  small  and  largo  tubes  will  be  found. 
The  large  are  tho  collecting  tubes,  the  araiiU  are  the  limbs  of  tho  loop 
of  Ilenle.  Finallyj  as  wo  approach  the  papilla,  the  large  tubea  of  exit 
with  capacious  lumina  will  be  met  with. 

Lymphatics. — The  tubcA  are  never  in  contact.  There  is  always 
a  space  between  them  occupied  by  lymph  channels  and  blood  capillaries. 

According  to  RiudowNky  (Ko.  50,  vii.  1869,  p.  145)  the  lymph* vessels  uf  tliu 
kidoey  run  along  with  tho  b]ood*vesaoU,  the  large  art«riul  branohea  beiug  acoom- 
p&Died  by  two  trunks  which  endofle  them  in  a  network  of  auostomosing  branchea. 
The  vaa  alTereDi  is  surrounded  by  a  network  of  vesaeU  which  partly  enters  the  tuft. 
The  Tas  ofTerens,  after  iti  exit,  ia  also  Qceompanied  by  several  lymph-vcsftols,  which 
break  np,  Itke  the  otferont  hlood-vesacl  itself,  into  n,  capillary  plexus.  The  small 
arterial  bram^hes  of  the  cortex,  like  those  of  the  medulla,  have  lymph-vessels  running 
tide  by  side  witli  them.  In  the  odveutitia  of  the  veins  there  is  also  a  network  of 
lymph-vesBols.  The  convoluted  and  the  straight  tubes  arc  likewise  enveloped  iji  a 
lymphatic  network. 

The  lymph-cliiinnels  of  the  kidney  poaseaa  the  character  ofresaels  up  to  their 
fineat  branches.     Tlicy  are  provided  with  an  independent  wall  and  endotbeliol  lining. 

Connective  Tissue. — ^It  is  extremely  important,  in  relation  to 
cirrhoais  and  other  interstitial  affections  of  the  organ,  to  have  a  clciir 
understanding  as  to  where  the  connective  fibrous  tisane  lies,  and  how 
much  prevails  in  diU'erent  localities.  The  human  kidney  is  peculiar  in 
jeapect  of  its  containing  perhaps  less  fibrous  tissue  than  any  other 
gland  of  tho  body.  Every  one  (Ludwig,  Kolliker,  Schweigger-Seidel, 
etc)  is  agreed  that  tho  two  regions  where  it  is  most  evident  are  the 
papillaiy  portion  and  that  immediately  beneath  the  capsule.  As  l>efore 
mentioned,  it  seems  directly  to  afford  the  basis  of  support  for  the 
epithelium  of  the  exit-  tubes.  It  is  readily  seen  on  cross  section  of 
these  tubes.  From  the  deep  layer  of  the  capsule  delicate  strands  of 
fibrous  tissue  insinuate  themselves  between  tho  convoluted  tubes,  but 
they  are  so  tiuy  that  they  might  be  readily  missed  on  careless 
examination. 
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The  researches  of  Axel  Key  Memed  to  point  to  there  Leing  Aome  unount 
of  connectivG  tiiwuc  hetvcfin  the  cfljiilUriu  of  the  tufl.  Tlio  Uter  obeerratioos  oC 
lAughans  (No.  13,  Ijcxvl  1S79,  p.  85)  threw  iloubt  on  this.  He  mftd*  oot  tint 
thete  an  out  erea  any  cuunectivt;  tisituu  cells,  but  that  tho  appearaooM  dewribed  M 
auch  an  duo  to  the  epithelinm  lying  over  the  tuft. 

If  there  is  any  connective  tisauo  at  all  in  the  glomenilus,  it  miut 
be  in  small  <]t]antity.     The  nhule  chamotcr  of  the  tuft  ia  thAl  of 
•eries  of  easily  distensile  loops  bound  down  by  a  minimum  of  conn< 
tive  tissue  restraint 

Litrralure  o»  Atuttom%f  nf  Kidnrjt. — Beale  :  Arch.  M«i.,  Loud.,  i.  l(>5t*,  pp.  22! 
SOO.     Bowmu  \&Ulpighian  Bodiva) :  Phil.  TmriA.  Roy.  8oc.   Lond.,  1842,  p.  S] 
Bniaton:  Practitioner,  xxvii.  1881.  p.  100.     Chrzonszczewsky :  C«iitrmIbK  f.  4. 
niMl.  Wisat-iifloh.,  1863.  i.  p.  75d ;  Ibid,,  1864,  ti.  p.  116;  tiUo,  Anh.  f.  i«th.  Aiiat, 
%\ii.  1864.  p.  153.     Comil  (Struct,  of  Normal  Cells):  Compl.  mid.  A'wl.  <1.  Sc., 
Ixxxriii.  1S79.  !>.  1271.     Drasch  (twn  kinds  nf  Tuhe«l :  Sitzungsb  d.  \i.  Akftd.  d. 
Wiaseiifleh.,  Math,  nnlurw.  CI.  1H77.  Wieii,  Uivl  1878.   p.  70.     Eberth  (Muach* 
of  Kidney):  Omtralhi.  f.  d.  ni«L  ^V^.vi«•ll9•'h.,   \.  187*2.   p.  2'Jf..     Eg^li  (Gland*  of 
Pelriej:  Arch.  f.  niik.  Anat«  ix.  1873.  i>.  0:^3.     Heidenhain :  Arch.  f.  mik    AnaC, 
X.  1S74,  p.  1-     Hortolfes:    Andi.  d.  phvMoI.  nonn.  el  path.,  riii   18hl,   p,    «•  ! 
MUUrd  I  Epithelium) :  N.  York  Med.  Journ.,   xxxv.   1882,   ()w  6O0.      Piseoti     K 
Kfueratioii   uf  Kidiii-y'i :    Arch,  itnl,  du  biol.,   Turin,   iv.   1883,  p.  620^      Ribbcrt 
(I>t<v>-1i>pfiR*iit  of  OloiiH'rali) :  Arrh.  f.  path.  Anat..  wii.  1679.  p.  IIS. 
(Lj-uiph-VeaMls):  Ccntrolbl.  f.  d.  mcd.  Wiuenscb.,  vii.  1869,  p.  115.     Ri 
(Urinary  Faaaagea) :  Diet,  ancyd.  d.  sc.  med.,  1896,  i.  p^  370. 


lunemUimi  of  Dy  Kulnrjf, 

The  nerves  of  the  kidney  enter  the  hilua  between  the  art«ry  and 
vein.     There  are  about  n  dozen. 

Brmdfortl  (Xo.  178,  x.  18^9,  {l  3f)S)  condndea  that  in  thn  daj^  ihi*  raA<>-tii<^or 
nerrea  lear«  the  sptual  cord  throngh  thu  anterior  roots.  It  is  nut  until  thr  6th 
dofial  is  reached  that  they  &re  in  any  numWr.  From  the  6th  doneki  to  the  IStb 
doraal  they  are  abundant,  while  below  this  they  aiv  found  with  rajti'llr  diininithinc 
fre<|U«>n('y,  no  that  little  raao-niotorial  vflect  is  seen  to  follow  excitation  uf  ih*>  9nt  aaj 
4tJi  lumbar  ncrroa.  Moat  of  the  Ta»o*niotor  nerrea  are  found  in  the  11th,  l^th*  •»! 
13th  doraal  branekes.  The  vagna  does  not  aaem  to  supply  any  Taai>«oiialrictar 
fibraa. 

There  is  good  reason  for  believing  that  within  the  kidney  itself 
there  are  in  aildition  nrrre  ttnh-n  (ganglia)  which  have  w>iiMtfau]^ 
to  do  with  the  regulation  of  its  fiuictions  through  the  blood-VtMeli. 
\NTien  the  nenes  of  the  kidney  are  all  divided,  phenomena  have  heen 
noticed  which  can  be  exjdained  only  upon  this  supposition.  It  is, 
nevertheloHA,  to  be  borne  in  mind,  as  pointed  out  by  Eckhard^  tliat  it 
is  extremely  difficult  to  divide  the  whcdc  of  tbe  vasomotor  nenrea,  so 
intimately  are  they  bound  np  "wiih  the  areolar  sheath  of  ih©  arterjr. 

The  nervea  soem  Uy  Iw  vaso-constrictor  Rn<l  vaso-dilnUir  in  functioa 
Tho  former  are,  however,  by  fur  the  better  developed  (Bradford,  for. 
Ht).     They  can  be  influencitl  in  various  ways. 

Stimulation*  division,  etc.,  of  tho  vaso-motor  nerves  occaaion  diffor*., 
ence  in  bulk  of  the  organ,  owing  to  the  varying  amount  of  blood 
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tained  in  it.  These  variations  in  bulk  can  be  gauged  by  placing  the 
kidney  in  a  plelh^sniry^nijih  attached  to  a  rfgistering  apparatus.* 

Section  of  the  spinal  cord  shortly  bflowthe  meduUa  o}tlonp;ata 
gives  rise  to  a  great  fall  in  lIk-  arteriitt  pressiiro  generally  an*I  the 
quantity  of  urine  excreted  diminishes  with  this. 

Stimulation  of  the  spinal  cord  below  tbe  medulla  has  the  effect 
of  diminishing  the  renal  secretion,  or  even  of  arresting  it.  The  openition 
inducefi  constriction  of  the  artKriea  at  large,  the  renal  brancht-s  inchideJ. 
Although  the  pressure  rises  as  a  con3e<(nencef  any  effect  thJH  might 
havo  in  forcing  out  an  increased  quantity  of  water  is  overbalanced 
by  the  contracted  state  of  the  vessels.  In  the  former  case  there  is 
genenil  loss  of  arterial  tone  throughout  tlie  bixly.  with  consequent 
fall  in  pressure  ;  in  the  latter  case  there  ts  increiised  tone,  with  an 
accession  to  the  general  arterial  pressure.  In  both,  the  quantity  of 
the  renal  excretion  is  lessened. 

Section  of  the  renal  nerves  at  tlie  hilus,  however,  ha.s  the  effect 
of  causing  a  copious  flow  uf  urine,  often  with  albumin  in  it.  The  section 
of  the  nefves  causes  loss  of  tone  in  the  Itrancht'S  of  the  renal  artery. 
The  general  blood- pressure  dilates  tliem  and  their  cai)illaries,  forces 
out  a  quantity  of  albumin,  and  increases  tlui  ilow  of  water.  If, 
in  addition,  the  cord  be  stimulated  su  as  to  raise  the  blood-pressure 
over  the  body,  the  increased  pressure  acting  upon  the  relaxed  renal 
arteries  has  a  still  more  injurious  effect  and  e.xaggei'ates  the  conse- 
quencei?.  So  evident  is  the  effect  of  centml  stimulation  upon  tin* 
kidney  that,  when  the  medulla  oblongata  or  cervical  cord  is  electrically 
excited  while  the  organ  is  exposed,  it  becomes  distinctly  pide  and  the 
arterial  pressure  rises. 

If  the  vaso-motor  nerves  of  one  kidney  be  divided  at  tbe 
hilus  pre\noUH  to  stimulation,  excitation  of  the  medulla  causes  this  kidney 
to  secrete  copiously,  whilst  tliat  on  the  opposite  side  fiunialu's  only  traces 
of  ui'ine  or  none  at  all  (v.  Wittich  and  Hermann,  rep.  by  Griitzner, 
169,  xi.  1875,  p.  370). 

According  to  Cohnhcim  and  Roy  (No.  13,  xcii  1883,  p.  437),  Bradford  (/«.  «£.), 
and  othens,  reflex  stimnliitiou  usually  excites  contraction  of  tho  veweU  of  the  organ. 
•QOBtraction  can  bo  rvfiililv  ciblaiimd  by  stimiilutiun  of  the  sciutk*  or  of  tbe  central  end 
of  a  ilividcd  iutorcoaUl.  Curiously,  however,  noiiher  bathing  the  skin  of  the  dog 
with  cold  water  nor  the  alternate  Bubstitiitiou  of  warm  aecraa  to  h*T©  any  effect  on 
the  rosMrls  of  the  kidney  (Cohnhelm  and  Ruy). 

Division  of  the  splanchnic  does  not,  as  was  held  by  former  ex- 
perimenters to  be  the  case,  cause  a  ^vidoning  of  the  renal  vessels,  and 
therewith  an  increase  in  tbe  Vfflume  of  tho  or^an  (Cohnheim  and 
Roy).  Stimulation  of  the  a'ntml  end  of  the  splanchnic,  divided  at  tho 
level  of  tho  diapluagm,  calls  forth  a  prompt  and  energetic  contraction 
of  the  renal  vessels  on  both  sides — that  is  to  say,  the  effect  is  the  same 
M  that   of  stimulation  of  the  sciatic  or  any  other  sensitive  nerve. 


*  Roy's  oncometer  vt  well  designed  for  the  purpose. 
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When    the  p^riphtral  end   is  stimulated  very  much  the  same  effc 
follows,  hut  only  on  that  eide  to  which  the  stimulus  is  appUed. 


,f^^- 


-  .« 


I  I.  '  Kr/KHv-l'A 

mk»  iNJCcreo  lirro  Tim  Jcai'LAv  Vsi».     Ihk  Aht¥IUB«  wkmk  ni  i  > 
oiiriJtABy  C*mMiKV-(iBUTm  Mvim.     Tm«  Tmsn  ik  IUkk  i$iiAi>> 
WHoiM  KriTHKiJirM  wu(vu>i-Ma>  nv  tiik  Iki>iik>(xAO  Piamb.) 
(0)Tk«  ai(«uU;  {h,  b)onnvoluteil  tubr*  o«i1(Miml  I7  Ui«  imtlicD;  (r,  r)a«n«4lltig  ltt»t«  of 
Of  B«U«  ftteo  ouUNiml  i  (rf,  rf)  eanvotiM  tuba  VMolouml ;  <«)  lUlptxtiUh  tiodjr 
(O  pftftlelM  of  lndlc»  f  111140101  nliMlili  of  itnlylit  tub**  (CUrtileilX 


Parte  0/  Kidney  coneerrud  in  Urinaryi  ExenHon, 

Bowman's  original   view  (No.   G."*,  Pt   T.    1812,  p.  57)  that 
liquid  part  of  the  urine  is  excreted  liy  the  tuft,  the  solids  mainly 
the  epithelium  of  the  convoluted  tubules,  received  considerable  stip| 
from  the  discovery  of  Heidenhain  and  Neisser  (No.   lf>9,  ix.   Iti74» 
p.  ])  that,  when  salphindigotate  of  ftoda  is  injected  into  the  circulation 
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of  the  rabbit,  it  is  excreted  entirely,  or  almost  enliroly,  by  the 
convoluted  tubes  (Fig.  328,  b,  I)  and  the  ascending  limb  of  the  loop  of 
Henle  (r,  c).  The  Malpighian  tuft  and  Bowmans  capsule  do  not 
»how  any  trace  of  it  unless  when  injected  in  very  great  quantity,  and 
even  then  merely  u  bluish  tinge  appears  in  them.  The  straight  tube^ 
are  equally  impotent  to  excrete  it.  The  indigo-blue  takes  a  granular 
form.  Sometimes  the  whole  cell  is  impregnated  with  it,  but  the 
nucleus  more  than  the  cell  body.  In  the  course  of  an  hour  or  two  the 
pigment  previously  contained  in  the  cells  is  cast  into  the  channel  of 
the  tube  and  there  assumes  a  somewhat  spicular  character.  The 
excretion  seems  to  take  place  in  great  part  independently  of  the 
siraiiUaneous  excretion  of  water,  for  when  the  cer\'ical  spinal  cord 
is  divide*!,  so  as  t<i  lower  the  arterial  pr<'ssuro  in  the  organ,  an<l 
so  put  a  stop  to  the  excretion  of  water,  or  when  the  nonual  pressuie 
is  counterbalanced  by  ligaturing  the  ureter,  the  jtigment  is  still 
excreted,  and  not  being  washed  out,  accumulates  opposite  the  cells, 
which  have  been  the  means  of  separating  it. 

Hcidonhain  (No.  14.  x.  1874,  p.  1),  as  previously  stated  (p,  256), 
made  out  that  the  e]>itht'lium  of  the  convoluted  tubes  and  that  of  the 
ascending  limb  of  the  loop  uf  Heule  is  striated,  and  curiously  it  is  the 
epithelium  of  these  parts  which  excretes  the  indigo.  This  ejHthfliniu 
probably  removes  most  of  the  solid  matters  from  the  blood  which 
become  constituents  of  the  urine.  That  the  strife  have  something  to 
do  with  the  excretion  of  these  solid  matters,  is  favoured  by  the  fact 
that  the  particles  of  indigo  pass  along  the  strife  in  gaining  access  to 
the  channel  of  the  tube. 

Cortjiin  of  the  urinar)'  salts  (chlorides  and  others)  seem  to  be 
partly  thrown  out  with  the  water  (Munk  and  Senator,  No.  13,  cxiv. 
1888,  p.  I).  Oliver  (No.  6,  1«86.  i.  p.  919)  even  asserte  that  urea, 
being  a  soluble  substance,  may  also  be  emitted  by  the  tuft  Uric  and 
hippuric  !icid?,  however,  seem  to  be  excreted  by  the  epithelium  of 
the  convoluted  tubules.  A  small  proportion  of  the  water  must  also  be 
|ML8sed  through  the  tubes. 


Powers  of  Excretion. 

The  action  of  the  kidney  seems  to  be  one  of  almost  pure  excretion. 
Effete  materials  are  brought  to  it  and  simply  cast  out  in  the  urine. 
Urea  is  formed  ivithin  it  probably  not  to  a  greater  extent  than  in  any 
other  organ.  Hippuric  acid  seems  to  l>o  generated  to  some  extent 
in  its  substance.  If  benzoic  acid  and  glycocol  be  passed  tlirough 
the  renal  blood-vessels  hippuric  acid  is  given  off  in  quantit3\  The 
hippuric  acid  in  this  case  is  ai>parently  formed  synthetically. 

A  curiouji  point  han  tH*«n  tiiAilo  out  by  Monk  (No.  50,  xxiv.  ISStJ,  p.  491) 
relating  to  this,  namely,  thnt,  if  deflbrinnted  lai7coloure<l  Mood  ii  circulated  through 
the  dead  organ,  a  liquid  almost  identical  with  nrino  is  excreted,  and  he 
belicTH  this  is  not  a  pore  filtration  process,  bnt  one  in  which   the  epithelium 
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p&rticipat«9.  In  a  later  coinmiiniution  (No.  18,  oxi  1988,  p.  434)  ho  myi  that  ht 
hu  b«cn  ftble  to  form  hippuric  add  synthctirAllT  in  Hit  dead  kidney  of  the  dog  hj 
i^jeotiitg  betuoic  acid  and  glycocol  along  with  dcfibrinatctl  blood,  to  which  an  evjoal 
'joaDtity  of  water  has  been  addod.  The  reaction  occurs  ev«n  aft«r  the  kidney  haa 
been  kept  in  an  ice  safe  for  twenty-four  honrs. 

Ifov  it  is  that  the  acid  urine  can  be  excreted  from  the  alkaline 

blood  has  long  remained  a  puzzle.  It  has  been  asserted  that  it  \»  only 
certain  parts  of  the  tnbulos  which  give  an  acid  reaction,  pointing  to 
these  as  being  the  parts  where  the  acidiBcation  takes  place. 

Ralfe  (No.  4&8,  p.  £7}  etidearour»to  throw  light  upon  the  matter  by  thowing  tKftt 
an  alkaline  solution  conipowed  uf  a  neulml  aud  an  alkaline  salt  both  pr«wut  in 
the  blood  may  experimentally  W  made  to  yield  an  acid.  If  a  S  per  cent  solution 
of  neutral  sodinra  phoaphntu  and  sodium  bicarbonate  be  placed  iti  a  |J-MUap*d  lutie 
fttt«d  with  s  diaphragm  at  thf!  bend  aud  an  electrical  current  be  passed  throogU 
tha  liquid,  the  reaction  at  the  pokitive  end  becomM  acid,  that  at  the  negatiw 
more  alkaline.     The  dooomposition  ii  as  follows : — 

NsHCOa  +  Na:HP04  =  NajCO,  +  NaHjPO, 
Sod.  bicarb,  Neut.  phosphate  i^od.  carb.  Acid  phoepbate. 

The  explanation  is  that  aodium  bicarbonate  is  in  reality  an  add  salt  althoogb  It 
has  an  alkaline  reaction. 

Excretion  of  the  Watery  Part  of  Urine. — Newman's 
oxpi^rimetits  with  tho  dead  kidney  (Xo.  5,  xii.  1878,  p.  608)  and  othcra 
of  collatond  im]H)rt  support  the  view  that  the  excretion  of  wat4!r  from 
the  kidney  is  de|>endent  iipun  presaure,  that  is  to  say,  it  is  a  prooeH  of 
filtration.  Xewman  showed  that  the  aniomit  of  liquid  passiitg  into 
the  tubtiles  is  diroctl)'  related  to  the  difference  existing  between  the 
pressure  inside  the  blood-vessels  an<t  tht^  tension  of  the  cajtsules  aod 
urtnouH  tiilH3.  Even  with  a  cora[M)und  membrane,  «uch  as  the  rabbit's 
intestine,  the  same  holds  good.  M'e  may  therefore  comlude  that  the 
quantity  of  the  liquid  part  uf  the  urine  excreted  mainly  depend*  upon 
the  difference  in  pressure  on  each  side  of  tlie  renal  capillaries^ 
Whether  the  rapidity  of  the  circulation  through  the  gtoraenilus  has 
something  to  do  with  the  quantity  of  water  shed,  as  supposed  by 
Heidenhain  (No.  475,  v.  p.  319)  to  be  the  case,  would  requirv  further 
proof  to  demonstrate. 

Digitalis  and  Strychnia  appareotly  have  no  direct  influeac«  on  th**  nocrvi 
elemeiilA  of  tlii>  kidney  itsfflf.     They  seem  to  act  by  inducing  ditrervncnt  in  bl 
preanm.     In  the  fint  stage  of  their  action  they  appear  to  rai»e  the  blooil- pressure 
eanidag  ooatimotion  of  the  vesatls  throughout  the  body.     ]u  this  the  renal 
T«rtidpate.     Little  Mood  consequently  enters  the  organ,  and  the  excretion 
In  the  ircond  stage  the  extreme  ii|misti)  of  the  vessels  relaxes,  but  the  blood< 
baing  stiU  owr  the  norma],  diurvsis  follows  (Griitzner.  No.  169,  xi  1875,  pu  9M). 

Excretion  of  Salts  and  Urea.— These,  on  the  contrary^  appear 
to  diffust?  in  the  ^nuie  pro[Hjrtiun,  whatever  the  pressure  and  wbatorer 
the  pereentJige  in  whicli  they  are  contained  in  the  blood. 
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Esiimation  of  Total  Solids  of  Urine. 

This  of  course  can  be  done  by  careful  evajioration  an«i  weighing. 
A  much  readier  means,  however,  and  one  sufficiently  accurate  for 
clinical  purposes,  is  by  the  use  of  Christison's  or  Haeser's  formula. 
It  is  founded  upon  the  fact  that  the  si^^cific  gravity  of  the  urine 
varies  in  accordance  with  the  quantity  of  solid  matter  within  it: — 
Take  the  specific  gravity  of  the  entire  urine  passed  in  twenty-four 
hours  and  multiply  the  last  two  tigiiroa  by  2'33.  The  quotient  gives 
the  quantity  of  solid  matter  contained  iti  1000  jiarts.  Thus  suppose 
the  sj^ecific  gravity  be  1020,  then  20  x  2'33  =  46*6  grm.  solids  in  1000 
c.c.  urine.  If  the  quantity  passed  in  twenty-four  hours  be,  say,  1800 
cc,  then  ^^^^*=83S8  grms.  will  be  the  daily  quantity  of  solid 
matter  eliminated. 

Trapp  recommended  multiplying  by  2  and  Loebisch  by  2'2. 

Oliver's  rule  is  to  mukj}»iy  the  last  two  figures  of  the  specific 
gravity  by  the  numbtn*  of  ounces  of  urine.  The  product  will  approxi- 
mately represent  in  grains  the  amount  of  solids  discharged  in  twenty- 
four  hours.  For  example,  ap.  gr.  1019,  urine  55  oz. :  19  x  55  =  1045 
grains.^ 

Literature  on  Physiology  (tf  Kidficy. — Arthaud  and  Butte  (lufluence  of  Vagi  on 
Urinftry  Secr«tion):  Compt.  rend.  Soe.  d.  binl.,  v.  1888,  ji.  4'ja.  Ashdown  (AI»- 
sorption  from  Bl&dder) :  Joum.  Anat.  an<L  iUiysioL,  xxi.  \%%^,  \\  2t)9.  Blessig^ 
(Couditiou  after  Ligature):  Arch,  f,  jjatli.  Anat.,  xvi.  18;t(»,  p.  120.  Bradford 
(Innervation  of  Kcuul  B.-VcftM>l»):  Jouru.  I'liysiol.  Camb.,  x.  1880,  p.  358.  Buch- 
waJd  and  Litten  (after  Ligature) :  Arvh.  f.  path.  Aiiat.  Ixvi.  1876,  \\.  145.  Coha* 
beim  and  Roy  (Cirrcilatinn) :  Arch.  f.  path.  Anat.,  xcii.  1SS3,  \^.  4'J4.  Corfe  (Oil 
Tube»J :  Lancet,  1840,  i.  p  7&S.  ComU  (P&issiigu  of  Prussian  Blue):  t'ouipt,  rond. 
Soc.  d.  biol.,  iii.  188t!,  p.  21.  Dreser  (Kiiln»ry,  Tlisto-Chemii^al) :  Ztsohr.  f.  Biol., 
ia  1886,  p.  41.  Genth  (Method  oi  Sh.-ddinp  of  Urea) :  An?h.  f.  d.  ges.  Physiol., 
xxxr.  18*^4.  p.  U^\.  GuTOn  (^^enMbility  of  Bladder):  Union  lued..  xliii.  1887,  p. 
468.  Heidenhain  and  Nciaser  (Excretion  of  Urine) :  Arch.  f.  d,  ges.  Physiol.,  ix. 
1874,  p.  1.  Hogyes  \E.\i"orin)ental  on  Cireulation) :  Arch.  f.  eij»er.  Patli,  u.  Phar- 
makol.,  1S73,  i.  p.  2S3.  Humphreys  (Colour  of  Urine):  Brit.  Me<l.  Joum.,  1889. 
ii.p.  1100.  Israel(Ex[>erin]eutal  on  Connection  between  R«nalDiHeaw  and  Alterations 
of  Circulation) :  Arch.  f.  piith.  Anat,  Ixxxvi.  ISSI,  p.  299.  Ludwig  :  Ikiitr.  t, 
Lehre  v.  Mrchaniitmua  d.  Harusecrction,  1845.  M'Greg'or- Robertson  (Secretion 
of  Urine) :  Rep.  Brit.  Ass.  Adv.  Siv.  Ivii.  1888,  p.  131.  Masius  ilutlueueo  of  P.- 
nfftric  on  Secretion  of  Urine) :  Bull.  Acad.  roy.  d.  sc.  de  Bclg.,  xv.  1888.  p.  528  ; 
Ibid.,  xvt  p.  tf2.  Miiller  (Action  of  Skin  and  that  of  Kidneys) :  Areh.  f.  exp.  Path. 
a.  Phannakol,  i.  1873,  p.  429.  Munk  (S..  letion  of  Urine)':  CVntralbl.  f  d.  mod. 
WiMenscb.,  xxiv.  1886,  p.  481  €t  sc^.  Monk  and  Senator  (Blood  pressure  and 
Secretion  of  Urine):  Arch.  f.  jiath.  An&t.,  cxiv.  1S88,  p.  1.  Newman  [I'hysical 
Exi*.  re U ting  to  Kidney):  Joiirn.  of  Anat.  and  Physiol,  xii.  1S77,  p.  608.  Nuss- 
baain  (Set'relion  of  Kidney):  Arch.  f.  d.  gea  Pliyaioh,  xvi.  1877.  y.  139.  Oliver 
tSourre  of  Urea):  Brit.  Med.  Joum.,  18S«,  i.  p.  fll9.  Popoff  (Ligature  of  Ureters 
and  Arteries) :  Arcli.  f.  path.  Ajiat.,  Ixxxii.  1880,  p.  40.  Posner  (Noelumal  Excre- 
tion of  Urine) :  Arch.  f.  Physiol..  1887.  i».  389.  Smith  (Action  of  Uretere) :  J.  Anat. 
and  Physiol.,  JtxU.  1887,  p.  496;  (Urea  Excretion  in  Horse)  Vet.  .1.  and  Ann. 
Comix  Path.,  xxv.  1887,  p.  153.  Steinach  (Kidney  Circulation):  Sitznngsb.  d.  k. 
Akad.  d.  Wissensch.,  Math.-naturw.  CI.  Wien.,  xe.  1884,  3  Ab.  p.  171.  Straus 
and  Gcrmont  (Li^^tiire  of  Ureter) :  Aruh.  de  phyeiol.  norm,  et  ]>atb.,  ix.  1882,  p. 
386. 

'  A  deduction  of  5  per  cent  from  the  result  gives  a  nearer  approach  to  truth. 
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693.  Th£  chief  merit  of  Bngbt's  work  on  the  kidney,  m  is  well 
known,  was  the  di«covory  by  him  of  the  connection  Hctwceii  alhuminoiu 
urine  and  dropsy,  with  organic  diRoaso  of  the  kidney  (No.  46y,  \y.  2). 
He  also  attempted  to  classify  the  forms  of  organic  disease  of  the  kidney 
M'hich  are  accoin])aDied  by  dropsy  and  albuminuria.  The«e  (p.  67) 
he  held  to  be  three  in  number.  The  first  api>ettrfi,  from  the  descriptiou 
and  drawing?  given  of  it,  to  have  been,  in  moat  instances,  the  «vu--iiEii, 
kidiuy ;  the  second,  tubular  ncphntu  ;  and  the  third,  without  doubts 
the  cirrhotic  kiihiof.  It  is,  acconlingly,  with  the«e  three  varietiiM 
organic  disorder  that  the  term  ''I3right's  disease"  has  come  to  ba' 
Associated. 

Functional  diseasea  with  dropsy  and  alhuminuria  are  not  included 
under  the  designation.     It  is  U>  be  remembered,  however,  tliat  Bright 
never  miiintained  that  albuminuria  is  always  the  result  of  orgi 
disease  of  the  organ.     On  the  contrary,  he  believed  that  its  commence*' 
ment  may  be  due   to  purely   functional    causes  (No.   63,  x.    18I0| 
1X101). 

He  BUp|xised«  moreover,  that  various  tKxrur  acting  generally  or 
through  the  stomach  and  skin  deranged  the  healthy  balance  of 
circulation,  and  iluit  this  derangement  when  continued  for  long  ledtol 
organic  disease  of  the  kidney. 

The  term  '*  Bright's  disease,"  however,  is  now  often  used  m  if  H 
were  a  pathological  entity,  in  a  sense  ipiite  at  variance  with  Bnght*s 
classical  olmervations.  Bright  never  asserted  that  there  was  merely 
one  constant  morbid  condition  of  kidney  which  occasioned  albuminuria, 
nor  did  his  discovery  relate  to  any  disease  in  i^^irticular.  Thtj  virtutt 
of  his  observations  lay  in  the  association  of  albuminuria  and  dropsy 
with  oiganio  renal  disorders  in  the  abstract.  We  now  recognise  that 
many  other  organic  diseases  of  the  organ  besides  those  emphasised  by 
Bright  are  followed  by  albuminuria  and  dropsy.  Hence,  instead  of 
using  the  term  as  a  basis  for  piithological  description,  it  will  b*. 
employeil  in  what  follows  simplj*  as  indicating  a  certain  grouping 
clijucal  jthenomena. 
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694.  Meaning  of  Term. — Seeing  that  the  kidnej*  is  so  very 
vascular  an  organ  it  h  rational  to  snjtpose  that  it  is  suhject  to  what 
we  designate  **  inllammation  "  in  other  [wrtsof  the  body.  Yet  the  temi 
"nephritis"  in  an  unfortunate  one,  seeing  that  opinions  differ  so 
nmch  as  to  what  is  and  what  is  not  inflammatory  disorder  of  the  organ. 
Thus  by  some  ^mters  nephritis  is  employed  us  synonymous  with 
Kright's  disease  {sk) ;  by  others  us  something  quite  apart  from  it. 
Endless  confusion  has  thus  arisen. 

Varieties — Just  as  in  other  organs,  so  we  find  in  the  case  of  the 
kidney  that  morbid  states  which  must  be  regaixied  as  inflainmatorj* 
affect  one  element  more  than  :mother.  Thus,  in  what  is  known  a.« 
"catarrhal  nephritis"  the  epithelium  is  more  implicated  than  the 
interstitial  tissue,  in  the  same  way  as  in  a  catarrhal  bronchitis  or 
mrethritia  th»>  epithelium  of  the  bronchi  or  urethra  is  involved  to  a 
much  greater  extent  than  surrounding  parts.  In  other  eases  the 
interstitial  tissue  suffers  at  first  hand  and  to  the  greatest  extent, 
ending  in  the  production  of  pus  or,  it  may  l>e,  of  cicatricial  substance. 
Yet  it  otight  to  be  home  in  mind  that  the  epithcliimi  or  interstitial 
tissue  is  seldom  the  exclusive  seat  of  the  ilirfease.  ITiere  are  few 
instances  of  catarrhal  nephritis  in  which  the  interstitial  tissues  will  Ik* 
found  free  from  inflammatory  disturbance,  and  similarly  the  interstices 


see 
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are  seldom  the  subject  of  a  purulent  or  cicatricial  deposit  without 
the  epithelium  being  more  or  lew  altered  and  dcairoyed. 


Catarrhal  Neturitis. 

695.  ^t— Tubular.  Poronchyraatoua  (Virchow),  or  Deaqvttttlhtt 
N. ;  the  kidney  of  Acute  Bright's  Disease ;  intlammatory  form  ol 
Bri;;;ht*8  Disease  (Stewart). 

Stages. — The  course  of  the  disease  is  divisible  into  three  stagey 
namely,  (I)  that  of  acuUs  catarrh  ;  (2)  that  of  fatty  degeneration;  uid 
<3)  that  uf  cirrhotic  contraction. 

Stewart  (No.  310)  recognuo  Uir««  wy  siniil*r  sUgoA,  luuziely,  (1)  that  «t 

inflainniAtioD  ;  (2)  thut  of  furty  transformation  ;  nnd  (3)  that  of  atrophy. 


(n,  a>  (^tentel  4<«i«iiiut4<i|  ijplthrllaa  tlocklnit  lh«  clunii«U  ;  0)  rjiUhfllitni  «ttll  a4tMn»t ;  H 
(-oDffMtcJ  cii|il11*rT  (Fcsmnie  aeltl  aiMl  TunrnW  di>U) 

Vital  Phenomena.— The  dimiAse  comes  on  suddenly  with  Mnie 
pain  in  the  loins,  blood-stained  and  albuminous  urint%  followed  by 
dropsy.  It  is  most  fre<|uent,  according  to  Rosenstcin  (Xo.  13,  sriv. 
1858,  p.  110),  frum  the  first  to  the  thirtiutb  year,  and  continuea  to 
deereaso  from  this  on  to  the  ninetieth.  It  is  more  common  in  men  than 
in  women.  After  a  duration  of  from  three  to  six  weeks 
•ymptoms  begin  to  subside  and  shortly  afterwards  usually 
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First  Stoj^  or  SUxyt  of  Acute  CalarrL 


a  the  M^^_ 


Anatomical  Features. — The  organ  is  somewhat  increased  in  sin 
and  the  capsule  comoK  .ifT  without  difficulty.  On  sertinn  the  cortex 
is  BOeo  to  be  voluminous  nnti  uf  n  •rrayish  tint,  whilt;  the  me^luUa  uuiy 
pTeaent  a  deep  red  or  purpK*  '.ulfur  from  the  congestion  of  ita  vea»el&. 
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Mitroscopicaili/  exnmined,  the  convoluted  tubes  of  the  cortex  are 
seen  to  be  enlarged,  aud  as  a  consequence  are  unduly  prominent. 
The  epithelial  cells  are  very  granular  and  swollen.  So  swollen  are 
they  that  they  almost  occlude  the  chink-like  aperture  of  the  tube 


«.  -  0 


m^-<m 


Fio.  8S0.— Catabhuai.  Nri-HRina.  Skpohd  Htaoe— Vibw  or  Curtcx  (  x  S60  Uiami*.) 
<«,  n)  CooTolntiNl  tiibeii  fi\\»l  Willi  fktiy  vpitheliimi ;  (It,  h)  ci^nvolulwl  tiiliei  wiUi  eptUiellutn 
«t£U  In  tb9  ttMfpa  ot  elothly  iweUlng ;  (r>  gloineniluii  vrry  iwoUcd,  gnnol&r,  and  probtbly  cDdcm*' 
UJtu;  <i/)  ft  f«w  ratuTliftl  celU  In  the  fntn-cspiular  ■[>&€?;  (r)  ipindlfi-ithaiied  l]nnph*iipftcei  In 
iDtcntltUl  tiMxie  flilnl  with  oil  globulea  probably  absorbed  tnm  the  tubes ;  {/)  auue  io  Bowman '■ 
cAiMile  (Pemsmic  aci<7  ktxl  K&nrnnU'  Sol.) 

(see  p.  256).  It  is  this  swelling  of  the  epithelium  that  renders 
the  tubes  ao  prominent  Tlic  capillary  vessels  contain  more  blotxi 
than  usual  ;  and  rupture  of  those  of  the  ^^alpighian  tuft,  with 
hiemorrhage  into  the  capsule  and  tube,  may  be  detected  here  and  there. 


£68 


THE  KIDSEY 


fART  nr 


The  above  may  be  regarded  as  the  appearance  of  the  organ  in  the 
very  onset  of  the  attack.  It  is  seldom,  howovor,  that  a  section  of 
such  a  kidney  is  examined  without  finding  somr  desquamation  of  th^ 
epitheluil  colls  lining  the  convoluted  tubes.  They  aro  lliroim  off 
from  the  wail  of  the  tube  (Fig.  329)  very  much  as  in  ii  bronchi 
After  being  liberated  they  become  roimded.  So  numerou»»  may 
be  that  they  distend  the  tube  and  block  its  channel.  As  soon  as  tlid 
old  cells  are  removed  now  buds  appear  to  be  cast  ofT;  and  in  the 
furnishing  of  those  the  flat  layer  of  colls  adjacent  to  the  wall  of  the 
tube  (p.  255)  soeme  to  l>d  concerned. 


Swmd  Stagey  or  Stage  of  Fattg  DegeneraiioiL 

Anatomical  Features — If  the  disease  has  gone  on  to  the 
second  or  third  wook,  the  following,  in  the  majority  of  cawoc,  will  be 
found  to  be  the  condition  of  the  kidney  : — 

The  organ  is  enlargwl  and  is  aUo  increased  in  weight,  running 
up,  it  may  l>e,  to  eight  or  nine  ounces.  The  textiuv  is  flabby.  Tho 
capsule  comes  off  with  uuusiud  case,  imless  whore  some  disease  ante- 
cedent to  the  pre8cnt  attack  has  caused  it  to  adhere.  The  expoaed 
surface  of  the  organ  is  {)ale  brown  in  colour,  but  mued  with  cream- 
3'ellow  spot«  of  irregular  aliape.  It  presents,  consotpicntty,  a  charmctcr- 
istic  motthnt  ap[>earanco.  The  venous  radicles  are  frequently  congoatsd, 
but  the  surface  generally  is  anaMuic.  Thoro  is  un  alwence  of  cyata^ 
except  where  accidentally  these  have  been  present  beforn  the  att«ck. 
Sometimes  a  single  old  cyst  of  large  sixe  may  be  aeen  projecting  from 
the  surface. 

On  section  the  cortex  is  found  to  bo  the  part  where  the  enlarge- 
ment is  greatest,  and  it  is  particularly  noticeable  in  the  columns  of 
Bcrtin.  Instead  of  the  cortex  Wing  in  the  natMral  proportion,  as 
comparcrl  with  the  medulla,  of  I  to  3,  the  relative  siEO  of  the  one  to 
the  other  will  be  fuutid  to  be  as  1  to  2  ;  or,  it  may  be,  that  c^irtex 
and  inetlulla  are  of  equal  dimensions.  The  general  colour  of  the  cut 
surface*  of  the  organ  is  ahko  with  that  of  superftcies,  namely,  a 
brownish-yellow.  The  anti'^mia  is  even  more  evident  on  section  than 
on  the  exterior.  Speckling  of  the  cortex,  alike  with  that  found  on  the 
outside,  is  to  be  seen  on  section.  It  is,  however,  sharply  confined  to 
the  cortex,  that  is  tj  say,  to  the  region  of  the  convoluted  tubes.  The 
tnaduUti  in  |)erfectly  free  from  anytliing  of  the  kind,  but  is  deeply  con- 
gested. So  far  as  naked-eye  examination  goes,  with  the  exception  of 
the  congestion,  it  does  not  seem  to  be  much  altered. 

Oh  mieroteopie  emnrnaHon  with  a  magnifying  power  of,  aay,  50 
diameters  the  flmt  object  that  arresta  attention  is  the  presence  of 
quantities  of  black  grannlar  material  in  certain  of  the  convoluted 
tnbales.  The  tubes  so  affected  arc  much  dilat4HL  On  high«-r  amplifi- 
cation the  black  appearance  is  seen  to  be  due  to  nccumtdatcd  oil 
globules  and  granular  debris,  the  result  of  fatty  degeneration  of  tbe 
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epithelium  lining  the  tubes  (Fig.  330).     Tho  oil  glolnilefi  vary  in  size, 
and  are  brought  out  prominently  by  means  of  pcrosmic  acid. 

The  degeneration  is  seen  to  commence  in  fclie  epithelial  cells  often 
before  they  separate  from  the  wall  of  the  tube  (Fig.  331);  and 
the  portion  of  the  cell  which  shows  them  first  is  that  which  lies 
adjncent  to  the  membrana  propria  (p.  355).  In  course  of  time  the 
fatty  cells  separate  and  are  nhed  into  the  chunnel  uf  the  tube,  where 
lliey  accumulate  and  become  converted  into  compound  granuUr 
corpuscles  (Fig.  331).  These  corpuscles  subsequently  break  down, 
80  that  the  tube  containing  them  becomes  packed  with  the  resulting 
detritus. 

The  Malpighian  bodies  (Fig.  330)  are  enlarged  and  prominent, 
chierty  owing  to  the  tuft  being  swollen  from  tedema.  The  textures 
of  the  latter  are  opened  out  and  tho  epithelium  covering  them  is 
peculiarly  dusky  and  indetinito  {r).  Some  of  it  may  be  found  lo  have 
destpiamated  and  to  l>e  lying  within  the  capsule  ((/).  It  is  a  curious 
fact,  however,  that  this  epithelium  is  seldom  fatty.  The  Malpighian 
body  may  be  quite  free  from  fatty  degeneration,  while  the  neighboiirinf; 
tubes  are  beset  with  it  (Fig.  330). 

Cause  of  blocking  of  Tubes. — The  degenerated  epithelium 

accumulates,    as    just    said,    in    tht    conivluted    tuhuUs.      The    reu!*on 

of   this    is    that    the    various     constrictions    on   the    course    of    the 

tiihulo   prevent   tho   debris    from    being   freely    washed    out.      The 

narrow    tube  constituting    the    loop   of    Hetde    is   the   most   serious 

impediment       So   complete    is    the    obstruction    here    that    not    a 

single    particle  of   the  accumulated  oil  and  granular  matter  higher 

up  seems  to  get  past  it.     The  debris  sometimes  fills  tho  spiral  tube  of 

Schachowa,  that  is  to  say,  the  jiart  of  the  tube  immediately  anterior  to 

that  which  goes  to  form  the  loop  of  Ilenle,  but  the  loop  itself  is  quite 

free.       Lideed,  although  the  epithelium  of  this  part  of  tlie   tubular 

apparatus  may  be  more  granular  than  usual,  it  i.s  seldom  that  the  cells 

«re  foimd  detached  from  the  wall.      A  little  blood  may  occiiRionally  l>e 

^ODt&ined  in  the  loop  or  in  the  portion  of  the  narrow  tube  adjacent. 

^  there  is  any  part  of  the  urinary  tube  whore  the  fatty  and  other 

debris    will    catch   and    accumulate,    it    is    in    the    spiral    tnbule    of 

^hachowa.     And  sometimes   this  is  tho  only  part  of   the   tubular 

aapparatus  in  which  it  ia  found.     The  straight  colkciuig  tubes  of  the 

ameduila  are,  almost  without  exception,  free  from   fatty  <lt^bri8,  but 

*heir  epithelium  is  granular,  loosely  attached,    and    in    many    cases 

desfpiamatini^. 

Interstitial  Complication. — Such  ia  the  general  condition  of  the 
organ.  In  a  considerable  proportion  of  cases,  however,  a  small  cell 
infiltration  accompanies  the  tubular  desquamation.  The  small  cells 
uccumulat«  for  the  most  part  immediately  below  tho  capsule  in  wedge- 
ftha{)ed  areas  ;  at  other  times  they  also  lie  here  and  there  in  masFca 
throughout  the  cortex.  In  still  other  cases,  again,  tho  whole  of  the 
cortical   interstices  may   turn  out  to   be   diffusely    iuHltrated.     The 
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intertubular  lymph-spaces  are  also  dilated,  and  their  walls  Womr 
|)eculiarly  indistinct.  In  nmny  inetanceii  a  graiiuhLr  de|x>iiit,  a]if>arently 
precipitated  lymph,  will  bo  found  in  them.  The  small  round  c«lb 
above  mentioned  hnvo  usuiilly  an  indistinct  outline,  and  look  like 
lymphnioi-puficles.  Wo  have  seen  (Chap.  L.)  that  in  acute  catarrhal 
)»ronchiti8,  a  disease  analogous  to  this  at  present  under  conf^idcmtion, 
the  l}'mph-corpU9cle8  accumulate  in  the  lymph-spaces  of  the  bronchial 
wall.  It  Rcems  only  rational  to  suppose  that  the  same  thing  kap|>rns 
here. 


Vm.  m.— GAtABlULkL  XxraitiTtA.    8<:£-t)mi  ftTATiR— TtKw  OT  CottTCi  mnwtim  AaHUUTfOK  or  OtS$ 

IMtaitu  nr  nrc  LtKfii-SPAtaBiJClllO  Diijn.) 

(•,  •)  TQtmlM  eoMalhtiiv  Oiuy  cplUMliiim  «bd  tnt  oil  globuLM :  '(h,  fc)  |to)al«  aS  nkieh  ib*  cfl 

(to^lM  w»  Isalnf  fhxM  Uie  tatw*;  {c}  ■piDUle'«lM|ieil  lynph^pMn  UiAltmlMl  vim  Oa  flfi 

(lobuiM ;  (<f>  npauU  of  Mm  oc^a  wbww  tymph-spMni  >»  dmilArijr  inlllkniid  (ta<oiniM  mM  «ari 


There  are  still  other  examplea  of  the  disease  where  the  c&tatrrba] 
chaogea  are  undoubtedly  aasociated  with  a  true  proliferation  of  the 
connective  tissue  of  the  organ,  where  the  disease  in  reality  is  a  com- 
bhtttion  of  catarrhal  and  interstitial  nephiitis.  These  cases  prove  to 
be  moet  intractable,  and  end  as  a  rule  in  contracted  kidney  pure  and 
simple. 

Absorption  of  Tubular  Debris. — Tlio  beli(^  ia  almost  univemal 
that,  notwithstanding  the  various  points  of  obstruction,  the  oily  cWlffjs 
is  ultimately  washed  out  of  the  convoluted  into  the  straight  coUectiag 
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tabes,  and  thus  makes  its  escape.  Careful  study  shows  that  although 
this  may  happen  in  the  case  of  the  debris  accumulated  in  the  secondary 
coil,  as  evinced  h)^  the  presence  of  oil}'  tube  ca^ts  in  the  urine,  it  is 
not  the  regular  or  chief  means  by  which  the  occlusion  of  the  primary 
coil  is  overcome.  As  already  remarked,  it  is  the  rarest  thing  jx)ssible 
to  find  any  oily  matter  in  the  loop  of  Henle,  nor  does  the  tube  con- 
stituting the  loop  seem  to  bo  distended.  The  spiral  part  of  the 
proximal  convolution  is  almost  always  found  to  be  tilled  with  black 
oily  detritus,  which,  however,  does  not  extend  into  the  descending 
limb.  The  straight  tubes  also  seldom  contain  any  oily  matter,  not 
nearly  so  often  as  might  he  expected  were  the  oily  tul>e  casts  all 
washed  out. 

If  a  section  of  a  catarrhal  kidney  which  is  in  process  of  clearing 
up  be  examined  after  staining  with  perosmic  acid,  a  most  remarkable 
appearance  l)caring  upon  this  matter  will  l>o  noticed.  The  ii/inph- 
spacfs  opposite  the  tubules  hlled  with  fatty  residuum  aie  seen  to  be 
distended  with  oil  globule:>  (Fi(r.  331).  These  are  arranged  in 
rows  or  lie  in  angular  aivities.  They  can  be  detected  making  their 
way  from  the  interior  of  the  tubule,  through  its  wall,  into  the  spaces 
outside.  They  all  subsequently  tend  to  run  outwards  towards  the 
capsule  of  the  organ  ;  none  of  them  seem  to  stretch  towards  the 
medulla.  They  accumulate  at  first  beneath  the  capsul*.',  and  after- 
wards infiltrate  its  large  lymphatic  vessels. 

Where  the  space  between  Bowman's  capsule  and  the  tuft  is  catarrhal 
and,  in  rare  cases,  fatty,  the  enclosed  oil  globules  seem  to  penetrate 
into  the  iufty  and  thence  make  their  exit  through  the  lymph-trunka 
surrounding  the  artery. 

The  conclusion  seems  ineWtable  that  a  large  portion  of  the  oily 
and  granular  remains  of  the  opithidium  is  absorbed  by  the  renal 
lymphatic  system,  not  washed  out.  Possibly,  as  complete  absorption 
U  approached,  the  remainder  manages  to  get  into  the  straight  tubea  ; 
but  what  seems  more  likely  is  that  most  of  the  casts  shed  in  this 
disease  come  from  the  secondary  cml  or  from  the  siraight  tithes  them- 
selves. The  epithelium  gets  loosened  from  the  latter  and  is  readily 
washetl  out 

Colloid  and  other  Contents  of  Tubes. — Within  certain  of  the 
tubes  homogeneous  or  colloid  casts  will  be  found,  while  others  are 
filled  with  granular  material  or  with  blood.  The  straight  tubes  con- 
tain nu)re  of  the  colloid  substance  and  blood  than  the  convoluted. 
The  granular  substance  seems  to  l>e  precipitated  albumin  ;  and  the 
colloid  found  in  this  variety  of  kidney  iliseaso  is  jirobably  a  trans- 
formed and  insoluble  form  of  the  same.  The  albumin  which  is  passing 
along  the  tubes,  or  which  is  pent  uj)  in  them,  seems  to  undergo  a 
transformation  whereby  it  becomes  insoluble. 

Resolution. — As  the  epithelial  debris  is  absorbed  or  washed  out 
from  the  convoluted  tubes,  and  as  the  acute  desquamative  phenomena 
subside,  a  new  clothing  of  epithelium  takes  the  place  of  that  which 
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has  been  ehed.  Just  at)  iii  Uie  caso  of  bronchitis^  the  deep  layer  of 
epithelium  (Debove's  membrane)  is  never  entirely  removed,  to,  in 
this  disease,  the  cells  of  the  deep  layer  of  epithelium  (p.  255)  arc  left 
here  nml  there.  It  is  from  these  that  the  now  investment  cpringi. 
At  Hreit  the  layer  of  new  cella  is  single  ami  more  like  an  endothelium 
than  an  epithelium  ;  but  in  course  of  time  it  &a£umeii  the  clmracter 
of  the  natural  lining. 

State  of  Urine. — The  urine  is  scanty  and  blood-«tained  in  the 
early  stages.  It  contains  much  albumin  and  is  of  high  specific 
gravity  (1025-1035).  Van'ous  kinds  of  tube  cast  are  found  in  it, 
chiefly  blood,  granular,  epithelial,  and  fatty.  Those  to  8hour  first 
are  the  blood,  granidar,  and  epithelial ;  the  fatty  are  cast  off  at  a 
later  jierioil. 

The  CHtute^  of  tfut  albuminuita  are  probably  manifold.  The  epithelium 
of  the  tuft  being  in  a  morbid  8tat«  and  having  partially  do8quaiuat4)d 
DO  doubt  had  a  great  deal  to  do  with  it.  Then  the  circulation  throafsh 
the  venous  plcxu.s  of  the  cortex  is  impede<J  from  the  convoluted 
tubes  being  loaded,  a  factor  n'hich  certaitdy  must  tend  to  force  oat 
albumin  int<»  the  urine. 

Dropsy. — This  is  great  and  comes  on  suddenly.  The  eyelids,  th« 
face,  the  backs  of  the  bands,  the  feet,  and  often  the  lax  tissues  nboat 
the  genital  organs,  are  the  chief  seats  of  it. 


Third  SUiije^  vt  Sta{ft  of  Cirrhotie  Contradum, 


Kecovery  is  the  rule  in  this  disease,  yet  there  are  certain 
where  the  individual  docs  not  die  from  its  immediate  effects  nor  do«s 
complete  recovery  take  pbice.  The  disease  passes  into  a  chronic 
condition.  Such  a  chronic  or  thinl  stage  is  recognised  by  Johnson 
(No.  185,  i.  1852,  p.  330),  Stewart  (No.  310),  and  others.  The 
symptoms  in  such  a  cA.<)e  cease  to  be  those  of  catarrhal  nephritis,  and 
come  to  roseroblo  in  almost  all  features  those  of  the  cirrhotic  kidney. 
If  the  kidney  iu  such  a  cose  )>e  examined  years  after  tlio  attack,  it 
will  bo  fotmd  to  be  in  a  9tat4;  exactly  corresponding  to  an  ordinary 
cirrhosis.  The  capsule,  however,  is  seldom  closely  adherent;  the 
organ,  nevertheless,  is  granidar  and  shrunken. 

In  describing  the  second  stage  (p.  268)  it  vr>\s  mentioned  that 
while  in  some  instances  the  alterations  are  almost  purely  cnntined  to 
the  tubes,  others  occur  in  which  there  is  a  greater  or  Iom  admixture 
of  interstitial  complication — in  which  the  interstitial  tissue  proliferates 
and  becomes  fillo(i  with  a  small  cell  deposit  It  is  evidently  those 
cases  which  become  chronic  The  tubular  nephritis  may  clear  off 
entirely  or  may  be  confined  to  a  restricted  part  of  the  tubules,  such 
aa  the  spiral  tube  i)f  Sehachowa  ;  while  the  embryonic  new  formation 
in  the  interstitial  tissue  is  widoeprca<I.  becomes  organisc<i,  ami 
contracts.      A  cirrhotic   state   of  the  organ    thus  supervenes   ujMm 
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tliat   of   catarrh,  and 
character. 


the   liisease   consequently   assiumes   a   chronic 


Heart  aiid  Fesseh. 


The  heart  dues  not  hypertrophy  unless  wliere  th«  disease  has  run  a 
protracted  coui*se,  and  whcrt*  |iiolt:iUly  it  lias  become  complicated  with 
cirrhoftifj.  By  the  time  tUe  i<ecotid  stu^e  is  reachiui  th*?  muscular  coat 
of  tlte  arterioles  will  u^sually  lie  l-mrid  somewhat  hypcrtrophicd.  In 
the  thin!  stage  (cirrhotic)  the  hypertrophy  becomes  very  marked. 

Causes. 

It  arises  frequently  from  w/xwtfrf  to  cold  and  icet.  More  commonly 
it  is  associated  with  some  consHiuiiontil  nmlftdf/  or  with  iHtfiiipnujia:, 
The  administraiion  of  otnfharifi'-.t  in  [loisonons  doses,  according  to 
Cornil  (No.  193,  xxvii.  1^81,  p.  110),  biis  the  effect  of  inducing 
congestion  with  extravasation  of  blood-proLlncts,  followed  in  time 
by  catarrhal  proliferation  of  epithelinm  and  desquanuitiun.  It  is 
also  fonnd  as  a  complication  iA  jauwivf. 

Litrfature  o«  Catarrimi  -Vf^/rnVt.^.— Barr  (TiiVml  Nephritia) :  LiverjKw]  Med.- 
C'hir.  Jotirn.,  iii.  1883,  p.  203.  Cornil  (Xt-pliritiaj :  PniL-iitioner,  xxvii.  18SI.  pp. 
110,  241  ;  xxviii.  1SS2.  p.  81  ;  xxxii.  1884.  pp.  I.  81,  161  ;  xxxiii.  1885.  ji.  321. 
Dickinson  Tiilxil  Xfpliiitts  without  AllMimiuuna) :  Tmuii.  Patli.  Sw.  Ltiiid.,  \\\. 
lJ*rt&.  p.  ititi  Ewald  .Snmll  Vi-nh)?!*  in  NVpliriliK) :  Wicn.  med.  Profwe,  xviii.  1877, 
p.  1;J26  Frbhlich :  Piitliol<>^fi&oli-liistolopiwln;  Hcitrjigo  ziir  iMirencliymatnsen 
Nephritis.  isr>i.  Germont :  (_»intriliutii>ii  w  I't'lnde  pxptrinn-ntale  iJe?t  nephritis, 
iSSZ.  Nauwerck  i  Kii'luthilijil  ChaiigLs  in  Xephrilis) :  Di^ut.  nied.  Woehiibchr.. 
X.  18S4.  pp.  W.'s  lOti.  Rosensteia  (Parwichvuiatuus  Kephrilia):  Arch.  f.  jwth. 
Auat..  xiv.  ItsAH.  ]i.  110. 

TnK  Wax-uke  Kidxe^'. 

696.  Varieties. — Tliere  are  chiefly  three:  ( 1  ^  a  condition  in  which 
the  waxy  disea-*e  is  the  only  lusiun — simple  wax-like  kidney;  (J)  the 
large  wax-like  kidney  ;  and  (3)  the  small  wax-like  kidney. 


( 1 )  llie  Simple  JFaje4ike  Kidney. 

This  is  met  with  where  renal  disease  has  not  been  the  leatling 
primary  feature  in  the  history  of  the  case.  In  children  dying  from 
ftonie  localised  ihr-tnic  tubercular  lesion,  fmni  abscess,  or  from  some 
other  chronic  exliiuistiuii;  attectioii  unconnected  with  the  kidney, 
perhaps  the  purest  examples  are  to  be  seen. 

Anatomical  Features. — The  orj^an  does  not  present  any  very 
strikiuif  gross  ulmoniKdity.  It  is  a  little  pide  and  the  Malpighian 
bodies  are  niorc  jn'ominent  than  in  health  ;  but  it  is  not  usually  until 
solution  of  iodine  is  applied  to  the  surface  that  tlie  waxy  deposit  ia 
di.'icovered.  The  Malpighian  lx)i]ies  and  the  v.isa  recta  ^nll  then  bo 
found  to  stain  of  a  deep  brown,  while  all  other  parts  colour  yellow. 
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When  8tAinc<l  the  cortex  looks  a«  if  it  were  dusted   with   cayenne 
pepper,  the  brown  Malpi;;hmn  l>odi«'8  represcrttin^  the  pcppcr-grnin& 

If'hrti  fsmniiiffl  inicnmrifpictdly  ihesu  Itotlies  will  hv  found  much 
enlarged  and  y»oMfssing  the  characteristic  oh»cnre-glass  np]>ennmco  of 
the  M'axy  (Fig.  332).      When  stained  with  gentian-violet  the  waxy 


Fio.  ni.— W«.xr  QutuKiti'i.L'»  (v  (M  Dumil.) 
<rt,  iO  Mmm«  of  wasjr ;  ip\  injwctnl  rA(iilUrx  of  tuft ;  (<-)  injKtt*^!  rw  aflkmu  ;  («!)  Bai 
c*i*al«  <ln>»ct«<t,  0«HU«ii>nul»i  adO  KarranU'  Sol.) 


parts  are  clearly  indicated.  They  are  thn  Malpig^hian  tuft,  the  vas 
afferens,  the  straight  arteries  of  the  medulla,  ami  hrre  :ind 
there  a  middlc-sizcd  artery  of  the  intermediate  zone,  ^^'lthiu 
the  Malpighijm  tuft  the  wnxy  is  distributed  in  little  uiuj^sca.  The 
affected  vessela  present  a  thickened  and  homogeneous  middle  coiit  and 
their  channels  are  contracted.     Do  the  tubes  l>econie  waxy  t   They  do 
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so  secondarily  whero  an  artery  lies  in  their  vicinity.  The  waxy  sub- 
stance seems  to  BOiik  through  the  coata  of  the  artery  and  to  intikiiit^ 
the  walls  of  the  tubes.  The  appearance  is  best  seen  in  the  large  tubes 
of  the  medulla.  Sometimes  the  soaking  set-ms  to  have  penetratt^d  only 
one  side  of  the  tube  (Coloured  Plate,  Fig.  312,  b). 

Within  the  tubes  are  many  hyaline  casta  (r),  which,  in  their 
unjitained  condition,  are  indistingui.shable  from  the  waxy  deposits 
elsewhere.  Wlien  stained  they  do  not  as  a  nde  give  a  waxy 
reaction  either  with  iodine  or  with  geutian-violet.  With  ihe  former 
a  bright  yellow  ia  forthcoming,  best  seen  witli  direct  light  ;  with  the 
latter  a  deep  blue  colora4:ion.  This  does  not,  however,  hold  good  of 
the  whole  of  them.  Some  give  a  brilliant  waxy  reaction  with  both 
icnline  and  gentian-violet.  Tins  happens  when  the  hyaline  cast  lies 
in  a  waxy  tube.  Sometimes  the  cast  shows  the  jiink  slain  only 
on  one  side,  proving  that  the  reaction  ia  not  dependeui  upon  any 
inherent  property  of  the  cast,  but  is  simply  the  result  of  the  waxy 
contained  in  the  wall  of  the  tube  having  soaked  into  it. 

The  epithelium  very  seldom  gives  any  reaction  ;  yet  even  it  may 
sometimes  show  a  slight  pink  stain  (Fig.  312,  '/)  adjacent  to  the  waxy 
wall.  As  in  the  case  uf  the  colloid  cast^,  the  epithelial  cells  do  not 
|H:ts8e88  any  inherent  puwcr  of  reacting.  Those  covering  the  con- 
voluted tub<;a  are  always  more  granular  than  usual,  aii(l  in  many 
instances  are  loosely  detached  and  dcstjtiamatiiig.  The  tubes,  how- 
ever, are  by  no  means  denuded  generally  throughout  the  organ. 


(2)  The  Large  Wax-like  Kidmy, 

This  is  the  commonest  variety  of  waxy  kidney,  and  presents  the 
following  characters : — The  organ  is  much  enlarged,  and  may  run  up 
to  lU  ounces  or  more  in  weight.  The  substance  is  tirm  and  elastic; 
the  capsule  comes  off  as  a  rule  easily,  and  leaves  an  extremely  aiia»mic 
pale  grayish -yellow  surface.  The  aniemia  is  general,  the  medulla 
even  being  much  paler  than  usual.  Sometimes,  but  not  always,  the 
cortex  is  speckled  as  in  catarrhal  nephritis,  and  is  invariably  of  great 
size.     The  medulla  is  also  enlarged,  but  less  so  than  the  corte.\. 

Minuter  examination  shows  that  the  wuxdike  substance  is  deposited 
in  the  same  localities  as  in  the  foregoing. 

The  diirereiico  resides  in  the  state  of  the  convoluted  tubes  and 
interstitial  tissue.  The  former  are  sometimes  distended  with  fatty 
epithelium — that  is  to  say,  are  in  a  st;ite  of  catarrh,  but  it  is  a  mistake 
to  suppose  that  they  are  always  so.  What  is  even  commoner  than  the 
catarrhal  complication  is  a  diffuse  irit<;rtiibular  deposit  of  embryonic 
connective  tissue — a  diffuse  interstitial  nephritis.  In  the  most  charac- 
teristic cases,  however,  it  will  be  found  that  there  is  a  combination 
of  the  waxy  with  both.  Wht-n  intratiibidar  accntnulation  is  present 
the  cortex  has  the  s|K*ckleil  appearance  mentioned  above  ;  when  this 
IB  not  so  it  presents  simply  u  grayish-yellow  pallor.     The  colour  seems 
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to  be  due  in  great  part  to  ann»miiL     A  |Miroly  aiiiemic  kidner,  m,  for 
instance,  that  of  pernicious  uiimmia,  )m8  verv  muoli  ihv  Hnme  tint. 

As  reganU  the  intiT])retaii()n  of  the  sequence  of  events  iu  tills 
kidney,  it  sei^m^  most  likti'Iy  that  the  interstitial  ami  the  *-Htarrlia] 
xiephritis  8U|M*rveno  upon  the  waxy  dejx>Mtion.  The  history  of  Kiwh 
eases  sug^estA  tbia,  ut  leiv^t,  u«  a  pus.sihility.  The  indi\idual  usually 
dies  with  ftyinptoms  of  acute  obstructive  renal  disease. 
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(•^Chyad*  iif  ancn  ;  (b,  K  b)  wmxy  wlituurnUl  wllli  Itilckauad  rapniUiM  aiul  lurruuadwl  bf  rtirtellft 
(nt«ntltk1  Umm;  (r.  e)  nxy  mrlMrimtk  (UcttUttiTloM  and  l''vmiiU'  Hoi.) 


(3)  7%<  .9ffw//  ^oa/wIy  AVncv. 

This  last  form  is  essentially  a  combination  of  waxy  disease  with 
cirrhosis.  The  organ  presents  all  the  featnres  of  the  cirrhotic  kidney 
(Sect.  01)7)  with  those  of  tlie  waxy  su|ifinulded.  It  is  of  comui>n«r 
occun-ence  iharj  is  generally  impjioaod.  A  largo  proportion  of  what 
«re  called  "cirrhotic  kidneys"  prove  to  be  compHcato*!  with  waxy  if 
MrefiiUy  examined. 

The  waxy  in  most  cases  seems  to  Im*  stijienKhlrd  to  a  kidiMry 
already  advanced  in  cirrboBis.  The  view,  howevt^r,  that  this  dtaraae 
is  sometimes  »  later  stage  of  the  large  waxy  kidney,  a  stjige  in  which 
the  cmbr>*onic  intcrntitial  tissue  baa  organised  into  ftbi-ou-i  tissue  and 
has  induced  atrophy,  has  a  good  deal  in  its  fa\'our 
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The  Urine. 

The  ((iiantity  is  large,  from  60  to  30(»  ounces  liaily  (Stewart). 
It  rontains  albumin,  but  is  of  low  specific  gravity.  The  cause  of 
the  polyuria  is  uot  t\n\tft  iipp.irent.  It  is  held  by  many  to  he  the 
result  of  increa.soti  Itlouii-prussiire.  Stewart  n-giinls  the  wuxy  sul>- 
BtaMUfH  us  being  unusually  pervious  to  water.  The  albuminuria  is 
Wbe'Accoiuited  for  by  the  altered  state  of  the  entire  organ,  more 
pnrtic\ilarly  of  the  glomerulii.«.  Tiil>e  casts  are  scarce,  auil  when 
present  are  commonly  of  the  hyaline  variety. 

The  Dropsy. 

In  the  unoomplicatLMl  fomi  of  the  wuxy  ilisease  it  may  be  only 
slight,  or,  for  long,  may  be  absent.  In  the  large  variety  it  is  more 
marked. 


Tenninaiitm.. 


The  malady  usually  proves  fatal  from  collateral  causes,  such  as 
phthisis,  unconnected  with  the  kidney.  A  certain  number  nf  indivi- 
duals die  from  the  supervention  of  an  attack  of  catarrhal  nephritis. 

/^itrmturt  oh  H'fijf-like  />t.*v**r'  of  /Tjr/nci/.— Fischer :  Beil.  khii.  Wodiiihchr., 
iii.  18«S,  p.  273.  Kyber:  Arch,  f.'palh.  Aimt.,  lxx.\i.  1880,  p.  27S.  Lang^hans 
(Filiriii  Cvliii«l*"r*) :  Areli.  f.  [»atli.  Aiiat,  Ix.wi.  1671',  p.  St'i.  Litten :  Bcil.  kliii. 
\S'*K:}inwlir..  xv.  1878,  p.  31.1;  aho,  Charil.*  Annnlen,  iv.  1S78,  jtj..  .11:1.  .135. 
Stewart:  VjMu.  Mr-t.  .I.mni..  vi.  IStfO.  p.  710;  Jhii/.,  x.  1664,  y.  97.  Tranbe : 
In  Am  (;«•■>  Biitr.  /;.  I'alli.  n.  I'hy.Hiol..  1S71,  ii.  pt  i.  p.  373;  aho.  IhuL,  iii.  1878, 
p.  4i5.  Weisgerber  and  Peris  'Origin  oi*  Fioriiiou.^  Cyliuder»; :  Arch.  f.  exper. 
P»th.  II.  Phmmakol..  ri.  187(J.  p.  113. 


CruRHOTic  KiDNKV  (Stewart). 

697.  >y».^C'hroiiii'  Interstitial  Xephriti.** ;  Gouty  Kidney  (Todd) ; 
Small  Red  Granular  Kidney  (Johnson). 

Early  Stage  of  ike  Diaeaite. 

In  a  large  proportion  of  cases  the  cirrhosis  is  so  slight  that  it  has  not 
bwn  sufficient  to  pr<Kb»ce  atrophy  of  the  orjran.  Indeed  the  kidney 
may  be  even  lar*:er  than  in  health.  The  uuly  abnormality  apjuirent 
on  naked-eye  exumiiiation  ia  a  slij^bt  oflhesion  of  the  capsule  here  :uid 
there,  with,  it  may  be,  a  cyst  or  two  on  the  surface. 

If  such  a  kidney  be  examined  microscopically,  the  chief  lesion  is 
found  to  be  the  pre.sencp  of  a  few  wed)j;c-fthaited  bunds  vf  cicatricial 
tissue  immediately  beneiitli  the  capsule.  They  lerniifiate,  after  a  short 
course,  araoni:  the  otnivolut*'d  tubes  of  the  opp^aii.  Thy  eticlosed  tul>es 
are  much  atrophie<],  whilt-  occ.Hionally  a  mass  i.>f  c«>lloitl  mny  present 
itself  within  one  or  more  of  them. 
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Slight  as  the  cirrhosis  may  be,  it  wilJ  be  found  that  the  musuulAr 
bt  of  the  arterioles  in  the  inter  mediate  zone  has  become  decidedly 

>ertrophied.  The  inner  coat  may  also  sliow  considerable  thick- 
ening. 

Tlie  rclationsliip  of  this  slight  form  of  renal  cirrhosifi  to  that  in 
which  the  organ  is  shnmkt'ii  and  destroyetl  has  not  been  quite  clearly 
e!C]>Uined.  The  author  is  inclined  to  l>elievo  that  the  one  represents 
an  early  stage  of  the  other.  The  triangular  cicatrices  look  very  much 
as  if  they  were  extending  inwards  and  invoIWng  more  and  more  of  the 
cortex. 

77k'  epitkcHum  of  the  convoluted  tubes  is  never  quite  healthy.  Its 
cells  are  morbiilly  granular,  small,  and  here  and  there  look  as  if  they 
were  disintegrating. 


► 


Late  Stage  of  the  Dtseosr, 

Vital  Phenomena. — The  disease,  as  a  rule,  runs  a  coui-se  of 
many  years.  Its  commencement  is  insidiotis  and  deceptive.  The 
symptoms  occasionally  ix>int  to  derangenient  of  the  digestive  organs 
more  than  of  those  concerned  with  urinary  excretion.  The  subject  of 
it  is  often  of  a  gouty  habit  of  body,  and  may  have  been  addicted 
to  chronic  intemperance.  There  is  ordy  slight  dropsy,  if  any  at  all ; 
and  the  albumin  in  the  urine  is  meagre  in  quantity  and  its  presence  is 
intermittent. 

Morbid  Anatomy.— The  organ,  as  a  rule,  is  much  shninken,  and 
is  reduced  possibly  to  half  its  natural  weight.  It  may  happen,  how- 
evor.  that  its  dimensions  are  little,  if  in  any  respect  altered,  and  the 
weight  may  actually  supersede  that  of  the  normal  kidney,  even  although 
thf  cirrhosis  is  far  advanced.  Tlie  capsule  is  somelimes  non-adherent, 
but,  OS  a  rule,  strips  ofT  with  difficulty.  When  forcibly  remove<l  the 
exposed  surface  is  seen  to  ho  graimlar.  and  is  lacerated  at  the  points 
where  adhesions  existed.  The  granulai*  projection.?  resemble  thr  hob- 
0^  excrescences  on  the  cirrhotic  liver  in  miniature.  Some  of  them 
ire  tipped  with  yellow.  CystS  arc  found  in  tlie  cortex  in  almost  all 
cases.  Tliey  either  project  from  it  or  lie  embedded  in  its  substance, 
and  are  consequently  exposed  on  section.  They  contain  a  clear  liquid 
composed  of  uritie  h^  its  orgnnie  nmttrr,  or  a  viscid  half-solid  coihnd 
W).</.(H<v.  The  contour  outline  is  usually  somewhat  defonned.  The 
deformity  is  l>est  seen  at  the  edge  when  the  uigan  is  laid  open.  The 
mlouT  of  the  organ  wh'i-n  iii-st  incisfni  is  purph'-rcd,  !>ec'iminj:  brick-red 
on  ex])osure.  The  consistence  is  tough  and  iiiflastic,  like  wet 
chamois  leather.     There  is  litth-  i>f  the  springiness  of  the  waxy  kidney. 

On  cutting  into  it  one  of  the  most  striking  features  is  the  small 
size  of  the  cortex.  The  medulla  may  also  be  i-educed  in  size,  but  to 
n  less  ext«nt  than  the  cortex.  The  proportion  between  cortex  and 
metluU^  instead  of  beint;  u?,  I  to  3,  will  be  found  usually  as  1  to  5  or 
1  to  6,     The  atrophy  of  the  cortex  is  greatest  immediately  under  the 
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cui)SiiJ&  Within  the  medulla,  especinily  in  guuty  caaet,  ptiictff  lime^ 
are  occaaionally  seen.  They  are  straight  tiibea  tilled  with  anitCA. 
These  urates  sometimes  constitute  infarctiun-liko  nias«e«. 

Minutely  examine*],  the  ap]>earance«  are  found  to  he  aa  follows : — 
The  surface  is  marked  with  wavy  elevations  and  rlopressions  fF'ijrs.  1134 
and  3.'{5)  corre;»[K>iiding  tu  tht:  granulutiuiib  seen  u|H>n  it  with  tlir  naked 
eye.     These  resemble  the  elevations  and  depressions  of  the  ctrrhutic 
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liver,  hut  they  are  smaller.  Oi)iM>8ite  each  depre!»*.u>n  a  Cicatricial 
band  (Figs.  ;t,'U  and  3.'tri)  runs  inu'iird^i,  and  after  interUnn^  •nnh 
other  like  Uinds  lo-tes  ilsrlf  hy  forming  a  network  in  the  cortex.  Aa 
the  htindle:!  of  cicatrix  |)it'roe  into  the  cortical  suhstance  they  MirrciumJ 
tqhules  and  Mal|)i;:hian  l>c»die8,  and  by  pre^iire  cause  them  to  airophjr 
(Fig.  335.  ^  fK  The  tubes  so  com|ti^<wed  are  transformed  into  miuuto 
«hnvel1e<l  Btrnctiires.     They  still  retain  their  eiMthcIium,  althungh  this 
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presents  a  very  shninkeii  appeumnce  (Fig.  335,/).  Large  8tran*l8  of 
kkliioy  ti!»snt>  uro  thui^  iiiiinliilatud. 

The  interlacing  network  usually  terminates  at  tlie  boinidary  layer, 
but  in  some  cases  [lenetrates  in  long  stniit^ht  proccfisea  into  the  nie4lulla. 
These  f>ri>cesrie3  surroiuui  tiibiiles  us  in  tlie  cortex,  ami  hrirj^;  about 
their  Hirophy.  It  is  tliii^  tliat  the  rediirliaii  in  size  of  th«*  iiiuUiina  is 
accounted  Un: 

The  cirrhotic  tissue  is  like  cirrhotic  ti^ue  elsewhere.  It  is  beset 
with  8m:iJI  round  and  8j>indK'-ahaped  cells  (Fig.  335,  //).  The  fonner 
are  agglomerated  in  dc^Hits  here  and  there.  It  is  the  traction  of  this 
cicatrLx-likc  tissue  upon  the  surface  which  causes  the  Jepreasiotis.  The 
apparent  elevations  are  not  such  in  reality.  Tliey  coi'respond  to  ureas 
ou  the  suHace  which  are  not  drawn  inwards  t/i  the  same  extent  by  the 
flirrhotic  IftUids.  They  lie  in  the  iiitervids  between  the  parts  which 
sre  cirrhotic.  The  tubules  within  them  are  distended  (Fig.  -334,  */), 
some  of  them  to  such  an  extent  that  they  come  to  assume  a  cystic 
character  The  naked-eye  cysts  on  the  surface  result  from  the  con- 
fluence of  several  of  these.  Their  walls  liccome  so  much  attenuated 
that  in  course  of  time  they  give  way,  and  a  conHuence  of  the 
une  cystic  tube  with  the  other  ensues.  They  a,ie  in  great  (wirt  devoi<l 
oi  epithelium  ;  if  epithelium  shoidd  bo  found  upon  their  walls,  it  is 
ill  fnrmt'd  and  alMjrtive.  The  epithelial  nuclei  are  jirominent,  and 
usually  Htain  deeply  with  logwood  and  picro-carmine. 

The  cystic  dilatation  of  the  urinous  tul>e8  is  accounted  for  by  the 
cicatricial  Imiids  riiiiiting  into  the  cortex  at  intervals.  It  follows  that 
one  part  of  a  tnbf  may  l>e  siirronndeil  and  constricted  by  thnm  while 
the  portion  behind  is  free.  Provided  that  the  constriction  is  not 
complete,  the  urine,  or  at  le;ist  the  watery  part  of  it  and  the  8;dts,  still 
continues  to  be  excreted,  and  finding  an  obstniction  at  a  |»oint  in  the 
course  of  the  channel  through  which  it  flows,  tends  to  accumulate  in 
the  unconstricted  portion  behiml.  The  pent-up  li<|Mid  in  course  of 
time  comes  to  distend  this  part  of  the  tube  into  a  cystic  cavity.  The 
diat^-ndin;:  force  i^  the  pressure  at  which  the  urine  is  excreted. 

The  Malpighian  bodies,  ns  just  said,  suffer  much  from  pressure. 
Previous  to  their  atropliy  tJiking  place  they  will  offen  be  found  tilled 
with  nucleated  small  round  cells  alike  with  those  in  other  parts  of  the 
organ. 

They  sometimes  ajipear  to  necrose  en  ma^s^,  AVhen  this  is  the 
case  the  nucleated  cells  of  the  tuft,  which  previously  may  have  stained 
deeply  with  logwof*d  or  carTuine,  lose  this  property.  The  tuft  no 
lunger  presents  a  tibrous  ajtpearauce,  but  i>econies  homogeneoits  and 
hyaline,  an  apiiearance  winch  dee|>en8  as  time  goes  on.  It  is  finally 
transformed  into  a  structureless  mass  of  colloid.  The  Bowman's  cap- 
sule simidtaneously  has  been  thickening  and  a.^suming  a  very  cicatricial 
character.  It  now  encroaches  ujm^u  ;i.ml  compiosses  the  transformed 
glomerulus.  Kinall}",  only  a  concentric  cicatricial  structure  may  be  left, 
with  just  the  remains  of  the  transformed  and  hyaline  tuft  in  its  centre. 
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Arterial  Pressure. — In  the  majority  of  caaes  this  b  high  (m« 
voL  i.  p.  705).  According  to  Rroadbent,  it  is  not  so  in  all  com* 
(No.  6,  1H88,  i  p.  841).  In  some  individuaU  the  iiLrt«m1  preasure  ts 
actually  low,  and  it  is  alleged  that  these  die  sooa  Tht;  high  preuure 
thud  in  certain  respects  exerts  a  salutary  inHiience  upon  the  general 
wctTaro  of  the  patient.  Its  cause,  in  all  jtroUibility,  is  the  ditliculty 
ex]terienced  by  the  altered  hinod  in  circulating. 

Heart  and  Vessels. — The  kjt  mUncU  oj  U%c  heart  is  almost 
always  hypcrtropliicd  (for  further  information  aeo  vol.  i.  ]).  647); 
TTie  muscular  rvat  vj  thr  r^nai  arttrioUs  ts  ^-ery  much  hy7)ert.rophie<! 
(Fig.  334,  k)  even  hx  cases,  seemingly,  of  compjimtively  trivial  im 
]>ortanc&  It  may  be  that  the  adhesion  of  the  capsule  here  and  tb«re 
is  the  only  evidence  of  cirrhosL»,  yet  on  microscopic  examiDation  the 
middle  coat  of  the  arteries  may  have  far  surpassed  its  u&ual  dimensiona 
The  inner  coHt  is  also  much  thickened  (Fig.  334,  0>  ^>  that  it  may 
encroach  upon  the  channel  of  the  vea^iel.  The  thickening  appears  t«> 
be  identical  with  that  seen  in  tertiar)'  RVphilis,  etc  It  ia  a  true 
witriittx  oitUtrrans. 

The  cause  of  the  hypertrophy  of  the  iuart  boa  already  f/'jc.  o/.)  Iicen 
shown  to  be  overwork.  More  propelling  power  is  required  to  over- 
come the  high  artonal  tension,  hence  the  increase  of  muscnlor  fibre. 
The  hypertrophy  of  the  muscular  c*^t  of  f/«  tulerirs  is  also  an  effect  of 
overwork.  The  high  arterial  pressure  throwK  increased  strain  upon 
tlte  musnilar  coat.  ]>ilatation  of  the  cluinnel  of  the  vessel  woukl 
conacipiontly  lake  place  were  more  restraint  not  forthcoming.  This  is 
pnjvidt'd  in  the  hy[)ertrophy  of  the  miucular  coat.  It  hy|iertn>phic» 
in  m^iintaining  the  tone  of  the  artery. 

Not  only,  however,  is  the  hy|>ertrophy  of  the  muscularis  noticed 
in  the  renal  vessels  ;  it  is  a  general  feature  of  tlie  arteries  througbo4it 
the  body.  It  seems  to  be  usually  more  ad\'anced  in  the  rraal 
arteriolcii  than  in  others,  but  tbe  rai.lials  and  t^m(M:>rals,  for  instaooe, 
show  it  quite  distinctly.  This  fact  [tointH  to  llio  action  of 
genentl  agent  such  as  that  alleged,  namely,  increased  arterial  pt 

The  thickening  of  the  tunica  intima  is  ])0Hsibly  abo  a  proi 
against  over-<listenaion  from  increased  arterial  pressure. 

The  vessels  throughout  the  body,  and  more  e8pt*cially  thooe  <A  tha 
brain,  become  atheromatous.  This,  cou])lod  with  the  hi|;h  arteriaJ 
pressure,  predisposes  to  encephalic  apoplexy,  a  very  common  fono  of 
death  iu  this  disease. 

Theories  of  Origin  of  Disease  —  Tlie  epithelium  of  the 
uouvolute*!  tuWi?,  OS  ju9it  i»;iitl,  is  iicvtT  healthy.  Its  cells  nrr  fthninkca 
and  very  granular,  while  desquamatioti  vnW  l)e  found  proc^sMiing  at 
|iarts.  Sij  pronotmced  L*  ih#*  epithelial  degeneration  that  the  di«raae 
is  hehl  by  Johnson  (No.  18r>.  L  1802^  p.  AW)  to  be  epitheli;kl  in  iu 
commencement;  the  interstitial  changes,  ho  thinks,  are  a  aeoondaiy 
manifestation.  The  decay  of  the  epithelium  is  said  by  him  to 
dn«  to  its  having  to  excrete  a  foreign  substance  from  the  blood. 
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Gnll  And  Sutton  (Xo.  34,  Iv,  1S72,  p.  378)  umintftinod  tbat  the  eesetitiftl  o(  the 
diwue  is  tho  depuaitiou  of  n  hyaline-fibroid  substance  botwc.m  iho  tiibule^^-around 
the  small  artdrifcts  ami  the  i*aitilIiin«'H.  Tlii-y  r<'";;inU'd  the  *>pithe]ial  ilratructioii  u 
secondary  to  this  new  fonmition,  aud  as  iuimt'diately  thi^  rc«uU  uf  nutritive  dinturb- 
ancei.  Tlie  deiwsitinn  of  the  hyaline-Hbroid  commences  in  cUfferent  regions  of  the 
Icidner,  rntiiTiioiily  niMr  the  siirnice.  and  extt^nds  thence  betwopu  and  aronnd  the 
roiivolut»-d  tul*!*  and  Mal|ii.i;tiiAn  UnlieR.  The  new  tiwiiie  siibspqnently  contracts 
and  draws  the  MAljiighian  hudies  toj^etlier,  compresws  tbt*  tnbes  ami  VL»K»^d^,  and 
obliterates  them.  They  did  not,  however,  maintain  that  the  aheriiti«>nH  of  the 
epitbeliuui  are  always,  strirtly  .>t[H'aking,  secondarj',  for  these  may  cccttsionally  be 
proceeding  alon^  with  the  hyftliuf-libroid  formation.  They  further  asAcrtcd  that  in 
this  diseaM  a  similar  arterio-capJUary  sclerosis  xvm*  to  bi-  seen  aruuiid  tho  ve&seln  of 
the  pis  mater,  tho  utomach,  und  Lather  orxanb.  They  I'joked  nyou  the  state  of  the 
kiilncy.  in  (act,  simply  as  [«rt  of  a  general  morbid  state  of  the  vcft&eU  throughout 
the  l)Ocly. 

It  has  been  asserted  by  JohuHon  and  others  who  diMgrce  with  tjiin  hypothesis 
that  tho  hyaUnc-tibroid  Appearance  is  aiiiticial — that  it  is,  in  fact,  the  work  of 
rea^nts  used  in  mounting;  prepanirioits.  When  sections  of  the  kidney  are  treated  by 
clarifying  reagents  the  iiiterttihularover^owth  sometimes  has  a  hyaline  ap|H'anince. 
This,  however,  .wems  to  bo  artilicial,  bwausi-  when  monnteil  ditfercntly  the  Iiyaline 
Hiilatance  resolves  itself  into  delicate  lihrilln*  of  ordinary  white  fibrous  tissm'. 

Were  the  condition  ft  general  one,  it  might  be  exiwrtod  that  the  livt-r  and  other 
organs  would  also  be  cirrhotic.  Out  of  forty-two  characteristic  instances  of  cirrhosis 
of  the  kidney  tho  author  finds  niup  (over  21  jier  cent]  in  whiih  the  liver  was  more 
or  loss  cirrhotic.  The  coses  wert*  taken  continuously  over  a  given  number  of  years. 
It  must,  therefore,  not  be  concluded  that  in  all  caaes  uf  cirrhotic  kidney  the  liver  is 
in  a  like  state.  The  two  con<littous  cirrhosis  of  the  lirer  and  cirrhoflis  of  the 
kidney  wem  to  be  anatouiically  identical.  It  may  not.  however,  follow  that  they  are 
both  p«rt  of  a  general  nrteiio-copillnry  mderoM*.  It  miglit  be  argued  that  the 
factoni  which  stimulalc  the  renal  interviitial  lihsue  U>  jupliferate  aWi  act  upon  the 
liver.    The  two  organs  are  so  closely  related  in  function  thai  ihih  is  likely  enough. 

Then  again, aox'eml  of  the  cases  above  numerated  occurred  in  rtyphilitic  imlividuaU 
in  whom  a  cirrhosis  of  both  oi^ans  is  only  to  be  looked  for. 

It  has  already  been  montimie<l  (vo].  \.  [>.  705)  that  Mahomed 
htdtl  the  high  arterial  pressure  to  he  the  prime  factor  iii  the  c.iusa- 
tion  of  the  diso;tse.  Ho  nut  only  ileuioustnited  that  a  jwriod 
of  high  arti»rial  pressurti  precedes  tlie  first  signs  uf  renal  mischief, 
but  endeavoured  to  i>rove  tluit  this  t^tidency  to  high  artorial  pressure 
mna  in  faniilie^s.  It  mu8t  be  ronifmberod,  however,  that  it  is 
always  hard  to  deteet  tlie  comutencemeiit  of  tho  kidnt-y  trouble. 
The  disease  of  the  orgnn  may  have  been  leading  an  insidious 
course  long  before  albumin  appears  in  the  urine,  or  before  any 
symptom  other  than  that  of  genera]  muhisf  h&a  become  apparent.  As 
pointed  out,  however  (pp.  '27\i  and  282),  the  amount  of  cirrhosi.s  may 
appear  quite  int-omniensurate  with  the  marked  hy[M?rtropliy  of  the 
middle  coat  of  the  renal  artenes.  Is  the  ciiThiK^i;^  in  such  a  case  the 
cau^e  of  the  hii.'h  tension  atid  consotiueiit  hypertrophy  1  Or,  are  the 
hypertrophy  and  the  cirrhoscd  state  of  tlie  kidney  both  to  be  traced  to 
higli  arterial  presisuie  ?  These  are  questioii^  dithcuU  to  answer.  It 
may  l»e  that  the  correct  interpretation  of  the  disease  as  a  whole  is  not 
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to  be  fuund  in  it  liireet  reply  to  either.  Quite  possibly  the  high 
arterial  tension  nnd  the  degeneration  of  the  kidney  are  simply 
expressions  of  *t  titiatcd  cmtifiou  vf  ike  Mood. 

One  fertile  source  of  the  hi^^h  pressure  in  this  disease  may  be  thai, 
owin<;  to  the  serum  being  del'cctive  in  albumin,  the  blond  plasma  is 
of  too  low  specific,  gravit}'.  Any  alteration  in  the  speciKc  gnivity  of 
the  blocxl,  an  increase  or  a  decrease,  mi;^ht  on  principles  previously 
discussed  (Vol.  I.  Chnp.  Xl[l.)  seriously  impetle  the  onHow  uf  the 
stream,  and  consetiuently  raise  the  pressure.  That  such  an  alteration 
of  the  blood  actually  exists  in  Bright's  disease  is  rendered  likely  from 
several  observations. 

Thua  Chnstison  long  ago  showed  tliat  the  Herum  of  the  blood  in  acute  Blight's 
JiseaHo  is  of  [tLiiticuUrly  low  sj^ecific  jjPRvity.  It  inarka  as  low  as  1019  to  1020.  Hi* 
further  tlemonsti'iited  thut  it  is  «lyficient  in  serum  Albumin^  nml  that  llit-  falling  oM' 
iu  the  specific  gravity  «f  the  avYniw  iu  probably  to  be  account«<l  for  by  the  deficiency 
in  this  t'onstituertt. 

Since  Ihcii  Bnitolu  (No.  206,  xv.  1877,  p.  450)  has  foinid  the  sfiecitie  gravity  of 
the  hlixnt  in  tive  inxtatices  nf  uxtreutoty  atlvaoced  llnglit*!*  (li.s<*a>M)  to  rango  bBtWMn 
1030*5  and  10-21,  althmigh  he  dues  not  uitmit  such  au  alteration  in  the  early  stapM. 

*Jniucke  (No.  13,  liv.  1872.  p.  541',  in  five  cases  of  nt^phritis,  two  of  thein 
mentioned  as  in  "  th*>  ihronic  contracting  stiige,"  found  the  specific  gravity  uf  the 
blood  to  be  lO.Vi-r,,  1047-3,  liU6-7,  and  1041  i. 

At  the  same  time  that  the  blood  is  in  this  deteriorated  condition 

it  is  ijuite  I'os^ible  it  mav  contain  a  deleterious  substance  Oirnie  of 
ftixla  0  whicli  induces  a  clironic  inHLininiation  ivith  atteiuhmt  degenera- 
tion of  the  kidney  substance.  We  know  that  this  substance  is  the 
direct  cause  of  tjie  intlammiitory  affection  of  the  joints  in  ^'Out.  It  is 
surely  not  impracticable  to  .<upjK>se  thai  it  act^s  in  a  like  manner  upon 
the  organ  whirh  mainly  exci-etes  it,  namely  the  kidney. 


Causes, 

Gout.— Of  all  causes  wliich  predispose  to  the  disease  gout  miut 
certainly  \nt  ranked  as  the  one  most  to  Ije  feared.  It  is  eaid  that  the 
nric  acid  present  in  the  body  in  this  disorder  is  the  agent  whicb 
exciti^s  x\\y  rilvrnus  tissue  overgrowth  in  the  orj^an. 

Alcoholic  Excess.  —  tSri^lit  held  that  a  very  large  pro|>ortion  of 
ki*lney  disejises  are  to  be  tmeerl  to  intemperance,  and  tliis  view  is 
pretty  generally  reitei'ated  at  the  ju'eseiit  day.  The  cirrhotic  kidoe}' 
appears  to  be  often  associate*!  with  chronic  alcoholism.  The  cirrhotic 
liver,  it  will  he  rt'ini^iiitjcred.  is  said  to  have  a  like  cotinection. 

Lead  Poisoning. — This  h:is  long  been  recognised  as  an  exciting 
cause.  Dickijison  ;>howed,  from  statistics  of  St.  Georges  Hospital 
(Ixmdon)  j»'sf'iut*t'tfin  room  reports,  tiiat,  out  <>f  42  operatives  engaged 
in  w^trking  with  lead,  21  suffered  frrtm  granular  kidney.  (tarroil 
draws  attentiim  to  tlie  fact  (No.  -490,  p.  1'40)  that  the  admiuistration 
of  lead  medieiujilly  has  the  effect  of  increasing  the  fjiiantity  of  tiric 
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acid  ill  the  blood  while  it  diminishes  Ur'  C{Uiintiiy  iiassod  by  the 
kiiltiey.  This  i>  said  to  account  for  the  coniieotiou  lietwoeii  the 
disease  and  lead  poisojiing.  The  kidney  presents  exactly  the  same 
appejkrance  as  in  orfliniiry  cirrhosLH,  and  there  is  nlso  co-existent  hy|»er- 
trophy  of  the  muscular  coat  of  t\w  ra»lial  and  other  arteries. 

Syphilis.  —  A  certain  propf*rtiun  of  cases  are  a-ssociatcd  with 
tertiary  syphilis,  and  in  these  the  liver  is  often  sinniltaneously  cinhosed. 

Embolic  Infarctions. — The  cicatnces  left  from  multiple  end.iolic 
infarctions  fiometimes  simidate  a  cin*hotic  ountlition.  They  c:in  readily 
be  distin-ruished  from  true  cirrhosis  by  heinj;  localised. 

Valvular  Disease  of  Heart.  ^ The  eUUemeut  is  almost 
universally  made  that  old-standing  valvular  disease  of  the  heart- 
induces  a  cirrhosis  of  the  kidney.  As  a  matter  of  fact  the  aKsociatinn 
of  the  two  is  a  rare  coincidence.  The  typital  lioart  kidntn*  in  not 
cirrhotic.  AVhen  any  an»ount  of  cirrhosis  is  jiresent,  it  is  pi-obahly  not 
to  be  accounted  for  by  the  mechanical  interference  with  the  circula- 
tion, but  is  rather  to  l>e  traced  baek  to  the  constitutional  condition 
which  occa.sioned  the  cardiac  lesion.  Neither  in  the  lung  nor  liver 
d«>es  a  valvular  lesion,  pure  and  simple,  call  forth  a  cirrho.sis.  ami  the 
same  holds  gtxKl  of  the  kidney. 

Dn  Cost*  (So.  199,  xxxiiL  13S6,  p.  48G)  found  that  of  V27  instanecii  of  r&Ivular 
lesiou  of  tlie  benrt  ihrre  were  only  8  cases  in  which  iluieaso  of  the  kidiiey  olbtrr 
tliAU  mere  cougestiolt  existed,  and  of  the«e  exceptions  not  am*  proved  to  be  cirrhotic. 


The  Urint, 

he  quantity  at  fir.*'t  may  not  l>p  abnni-mal,  but  as  the  diseaee 
proceeds  it  increases.  The  cau.se  of  the  increase  of*  urino  \s  ]»robsvblj 
l)Ound  up  with  the  hi':h  arterial  j»re3sure.  Bi-adford  (No.  I4I».  li.  1892, 
\\.  25)  hiw  shown  that  when  three-fourths  of  the  entire  kidney  sub- 
stance are  removetl  from  the  dog  the  arterial  jjressure  rises,  and  a 
condition  of  extreme  hydniria  invariably  follows.  It  is  palt*,  of  low 
si>ecitic  (gravity  (1010-H«15),  and  contains  a  little  albumin,  which  at 
times  may  bo  absent  'i'he  fjuantity  of  albumin,  however,  is  seldom 
large.     The  urea  is  dimnuc^hed. 

Dropsy- 

Tliis  may  be  absent  throughout  the  entire  course  of  the  disease. 
At  most  it  is  slight,  localised,  and  intermittent 

Retinids. 

euro -retinitis  is  a  vf>?'y  comninn  ftcfionipaninient  of  chronic 
disease  of  the  kidney,  and  more  larticularly  ol'  thii»  disease.  It  does 
not  occasion  loss  of  vision,  but  object*  have  a  misty  outline,  and  bright 
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sparks  or  dark  t>i»ot3  fret|uently  im]>air  vision.  Although  the  altera- 
tioas  uf  the  retina  cnnnot  be  said  to  be  so  specific  ns  to  be  diagnoAttc; 
yet  many  cases  of  cinhotic  kidney  have  been  detected  by  ihe  incideutAl 
examination  of  the  fundus.  The  retinitis  ba4  been  su]>{x>8e<l  to  l>e 
cansod  by  the  higli  arterial  tension.  It  is  not  often  mot  with  in  waxy 
disease  of  the  kidney,  in  whirh  tht*  blood-pressure  is  u^iUAlty  low. 

Otlier  syniptonis  connected  witli  vision,  such  aj*  more  or  loM 
complete  amaurosis,  may  ensue  as  a  rcjiult  uf  ura^mic  poisoning 
Tht«y  are  to  be  traced  back  to  the  condition  of  the  visual  eenl 
in  the  brain. 

Litmitur*  nn  Cirrhoxis  uf  Kidnttf. — Boitio  ;  Vv\s,  tl.  ZuMiuiucuhaug  r.  Sc'hrunipf- 
uit<nt  I).  HiriiMiitiiii^fii,  INKl.     Christison  :  Ou  OraiiuUr  r>t>gt<uprmtioti  r>f  tli»  tCl>l* 
iicys.  l**3l>.     Coats  (.Acute  Id  ScarUiiimi .    hrit,   M»mI.   Jmmi.,  \^'ii,  \\.    p     *'^. 
Corni]  (Chrvnic  Ni-plirilis) :  (.«»(f.  iH-riol.  iutoniat.  *!.  »t>.  n\f*\.  Comp.-i' 
t  •ii.t'uh..  18:^(1,  i.  Hoct.  de  path,  gi'ii.,  p.  37.     Crookc  ifrom  l*reMurr  oii  >  1 

Miluti;  Uril.  Mwl.  .lourii..  ISS^.  i.  ji,  S92.     Ewald  :  Biit.  M««l.  Jnmu..  i '>.  \   it 
II.  Mi!.).     Fabre    Ittik-  of  Arteriitis  iiij :  Marseillf  niwl.,  x\\\.  I8*(i.  )•.  3H5.     Gjokits: 
Drilni^n  /.  .Htitilouit'  «L  tlilTnscii  Ni»'n'iu'nt?uinbuij;,  ISSi).      Gtuj^e :   Ar»h.  iii«L 
bcl>,T,  bnix.,  ii.  1>»1".  pp.  isti,  187.     Granular  Kidney;  St.  ti«H»r^T'«  Hjmp,  K*|»..iju' 
l»7V.  p.  20a.      Greenfield:   Tmnn.  Trtth.  >»*•.  Iv^.nrl..  xxxi.   l!^7l>,   \*.   \^u.     Gidl| 
(Chronic  Ne|iUnti») :  *-'oUK-  j*rio«l.  inlurimt.  il.  *i'.  na-d.  Cuuip-rt^uil.,  1*1*4.  Co|*nli.»-| 
iSSti,  i.  Scot.  (Ic  iMttugrn..  p.  31.     GuIl  and  Sutton  (DUcumiod  on  Artcrin-CapUUrTi 
Ht'lrnL-iirii :  Traii'i.  liiivrunt.  Mt«(I.Ooug.,  Lund.,  K^81,  i.p.  374.     GttU.  Johnson,  aaa' 
Mahomed    \Aitt*nij(."(ipilUry  SvtUMii   in    K.    r)i«c*s»^»:    Trann,    P*tfi.   S«»:..    xwiii. 
IK",  p.  ;trtl.     Johnson:  Brit.  Mel.  Jntiru.,  1875,  t.  n.  741  :  l^*?^.  t.  p   ;*f'.  :  //.->/.. , 
|i.  -s-Sfl ;  Trnii*.  Path.  Soc.  L*>iid..  xxviii.  187(5,  p.  HSl.     Kelsch  and  Kiener  ;Fi'r- 
nution  of  <_'»«t»1 :  Coiupl.  vemX.  Soc.  de  liiol.,  ISSI,  ii.  p.  :hS.     Lccorchc  :  Ap  h. 
u«n.  d«  mcd..  1>«74,  L  mi.  267,  448.  675.     Lemcke    C.  and  Art«Ti 
Dtfut.  Ah^U.  f.  kUn.  M«l.,  xrxr.  Ih84,  p.  148.     LcwinskiiC.  aimI  V.i 
Zt«'hr.  r.  ktiu.  Mi-<1..  ls7i).Ho.  i.  |i.  Ml.     Maclag^an  :  Brit,  uid  For.  ^1. 
Ivi.  1S75.  l>.  1S8.     Mathieu  (R<*nt'w>:  MA\    ^;.m.  lii-  m*^\.,  ISrtl,  it.  p| 
MiUler :   tVl*.    Srii.ltHi.iiTaufnnhinf  u.   Sli'k.Hi<»rr«ii'i^t!i(*ii]uni?  h.  clinm  ,» 

iTlivMti),  l!l«l.      Path,  of  Granular   Kidney:    Brit.  liiid  Fnr.  M.  Cliir     II'  u 

1»77,  p.  l'7y.     Rosensteifl  :  i  ou^.  i*  riiKi.  internat.  d.  h-.  n\i-*\.,  Comtit.  r  i    i  ' 

Aiuftt.,  vi.  1.4S0,  |i.  'J06.  Sabourin:  Arvb.  de  pbysiol.  iiurm.  rt|Atli., 
17.  Sauodby  [Cailhc^  of  Vaju'ula.r  Hyfwirtrophy} :  Ivliii.  Mf«l.  Joiiru.,  kv: 
298;  aUo,  Trans.  J*Ath.  Soc  Umd..  xxxi.  1879HO.  p.  148  [  a/«o.  Jt^um.  AH*t.  luul 
rh}-mol.,  XV.  ls<iO.  p.  '^49  ;  Mw,  Tnnia,  Interuttt.  Med.  Cong..  Lund.,  L  IS^Sl.  n.  3MI 
Sotnitschewsky  Art.riei  in; :  An-h.  f.  fiAth.  .\nat..  Ixxxii.  IH»0.  p.  ifl)9.  Thomp- 
son (ill  yuitiik;  |M">pl<  :  lirit.  Me<l.  Juum.,  1870,  ii.  p.  4)44.  Tordk  and  Poltak 
(Ori^au  uf  Hyikliiu'  Cvliuderdi :  Arvh.  f.  px|i.  pAth.  u.  PhurtuAkul..  xxv,  I^^0,  pw  87. 
Traubc:  in  AMGe%.'  Beitr.  2.  Path.  a.  Pbyfiol.,  ill.  1678.  p.  431. 
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G*J8.  True  fatty  infiltration 
if  at  all.  In  the  cow,  dog,  and 
cjit,  however,  such  a  thirij;  takes 
place.  Through  the  kindness  of 
Profea.sor  M'Fiulyean  the  uuthor 
has  been  able  to  procure  a  re- 
markable specimen  from  the  cow 
showing  this  infiltration.  The 
f>artft  almost  exclusively  affected 
are  the  tubes  of  the  intermediary 
zone,  apparently  the  ascending 
limb  of  the  loop  of  Henle 
(Fig.  336).  These  tubes  when 
treated  with  osmic  acid  become 
almost  pei*fectly  black,  fmni  the 
pretence  of  large  oil  globules 
within  the  epithelial  cells.  There 
is  no  destruction  of  the  c]ii- 
tholium,  but  merely  an  iuHltra- 
tion  as  in  a  fatty  liver.  Not  a 
particle  can  be  detected  in  the 
tubej*  lower  down.  A  few  small 
drojjs  here  and  there  are  visible 
in  the  convolute<]  tubes  of  the 
cortex,  but  out  uf  all  question 
Uie  chief  seat  of  it  is  in  the  part 
of  the  tubes  above  mentioned. 

It  is  interesting  to  note  that 
the  tubes  which  contain  the  oil 
are  the  same  as  those  which 
excrete  indigo  when  injected 
into  the  blood  (see  p.  260). 


Fio.  !I3«.— PAmt  Inmltilatioji  Kidmkv  of  Cow 
(xAO  DiAMM.) 

(a)  Ql(inii*nilui ;  (ft,  h)  awrendiii^  llmbe  of  IfXtpf  of 
llrnle  with  flitly  ci)iUieliairi<PeriMuiic  ACltfKnd 
Fitrmiiti'  Sol.) 
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Fatty  Dwikneratiox  of  thk  Kidney. 

CI>9.   Fatty  def;eneration  has  iilreiuly  Iwen  Jrbi'riVnnl  ik*.  ^Hcurnni 
in  caUkirlial    ncfihritis.      Thei-e  it  is  met   witli    in  tlir*   ilrgijuaiiiai 
epithelium   pent  up  in  i,i»c  convniutwl  iuVn?**  of  the  cori»*x.      A  faitl 
ile^^eiieration   of  the  kidney  uffeetinj:  all    it*  btructureh  is  ulsu  uiid 
occur  111   phosphorous  poisoning';   it  it<  »ometiin«»  met  with  in 
conditions  ui  isrli»*niiii  ur  local  unv^t  of  the  Mofxl-supply- 


Cyanotic  Induration. 
.  700.  Definition. — ihr.  fmin  vf  kuiMjf  diM'tint  vhteh  folUma 

wAhIiii  ifsiitn  nj  iht  hfttil. 

The  interference  with  the  Bmootli  oncourse  of  tho  circtilntion 
induced  l)y  valvuliir  lesion  brings  about  a  chronic  conjjestinn  nf 
the  kidney,  which  \\\  course  of  time  gives  rise  to  alhuminuria  uml,  tt 
may  !"■.  h-inrnturiu. 

Anatomical   Features. — The  orgnn  under  siieh  cireum»ttti 
is    incrcAseil    in  siz«  and   weight  (8  to    t)    ounces).       It  is    p*.Hru)ii 
hani   and    indiu-rubbftrlike   in   consintence.       It   has   not   the 
wet-chauioi4-lc4ithut'  fe«lin^  of    the  cirrhotic    kidney.     The   cafwi 
in  tho  majority  uf   examples,  in  not  unusually  adhTcni   and   iv  n< 
thickened.     The  surface  \&  gnkooth  and  of  a  dei*p  r<:Mhiijih-par])lr  hi 
On    section,  hnth    mednlhv   anti  cortex    will    be   found    enlargMj  ;  tbtf 
enlurgemeut  is  ^re;(ter  in  the  latter  ttuin  in  the  former.     The  geuMiJ 
colour  whon  tinit  opened  h  a  deep  purple,  but  thi*  In.'come*!  nu^re  of  • 
bright  acarirt  nn  ox]>0!iurt*.     The  Malpighiaii  K^die?  arc  promiaeoi 
they  l'>«jk  almost  like  those  of  the  waxy  kidney,      ^^*he.n  staintHl  wil 
iodine    they    may  even   give   a  brownish  tint,  from  the  nclton  of  iJ 
iodine  on  the  bliMxl  contained  within  their  cajiilkiriev.     This  niun  di 
be  mitttuken  for  the  waxy  reaciion, 

Mtaoitciip'u'iiiltf  fj'nmiuni,  congestion  of  the  CApillary  vefiMin  is  foui 
to    be   the    rharacteristic  feature   of  this  kidnt>r<     I'he  congestion 
notable  ctiieHy  in  the  straight  veins  of  the  meibdia,  in  the  Malpighi 
bodioa,  and  in  the  intertubular  capillar}'  plexui*  immefliatcly  niiiier  th 
capsule.     The   capillaries    of    the   glomerulus  and   tho^c  inn  > 

around  are  geni*rally  found  to  In?  chokwl  with  bluiMl  {Fi^. 
and  h).     Sjmrtinie.s  the  giomeruli  do  not  contain  an  iinitmnt  oi   blixi 
greater  than  in  health.     When  so  they  are  very  large  and  highly  inl 
trat«d  with  small  round  cells.     This  infiltration  may  nven  amount 
what  would  l>e  called  under  other  circumstances  a  "glomenilo-tiephriti*.' 
Thoft*^  Malpighinn  Itndiojt  nearest  the  surface  are  most  con^esK**!. 

The    fjnihfhnm  of   the  convoluted    tuber»  16  swollen,   but  has  n( 
desquanuUed  ^>  any  extent     Hyaline  tul>e  casts  are  i'nc*>unt«*rtiHl  hei 
and    there   in  the  straight  tuljei*.     Hst^niorrhage    into   thr    tubes, 
might   be   c\{>cctcti    from    the    nature   of  the  lesion,   is  of  common' 
occurrrnci" 
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It  is  also  often  asserted  that  this  kiiinoy  contains  an  cxo«w 
inUrsiUial  iiasne.  The  same  has  also  been  alleged  of  the  cyiUiotic 
liver.  This  allegation  will  not  Ix;  found  supi>orted  in  fact  A  Iddliey 
xnuy  be  intensely  cyanotic  from  uld-stunding  valvular  disease,  and  yet 
not  contain  a  fiarticle  of  interstitial  tissue  more  than  that  of  b««ltiL 
The  organ  is  occasionally  slightly  cirrhotic,  but  these  coMa  am 
exceptional,  and  may  be  accounted  for  un  grounds  other  thitn  th<ks«  of 
mere  chronic  congestion  (see  p.  285). 

The  aibuminumi  is  to  be  explained  by  the  obstruction  to  the  venous 
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Vta  sas,— CAT&aiinAi.0uiitKaruiS'ici'niirnii(v3M  1il«»«,) 
(«)ODllOiil  ttUM  In  ft  orlnlferous  tul»e:  (A)  unuo  CAUnltal  r|ittlirluim  In  a  loW;  (r) 
capllUl1« ;  <(0  Kluttivrutui  L"Jtn|itr«M«l  by  the  Cfltarrluil  accunulAlkm  lb  Urn  tut 

(I)  DovnuB'*  M[«itlr :  (/)  utAtrhal  c«>lli,  cotuiinaMd  umI  mcu  caflMtkm,  Xyiag  lb  Kh« ! 
•I»et  (Logwood,  KtMin,  autl  i'larlflc^l). 

return.     The  point  of  issue  of  the  albumin  is  probably  both  the  tubular 
plexus  of  capillaries  and  the  Maljughian  tuft. 

From  what  has  b(;en  related  it  is  evident  that  the  structure  of  tW 
kidney  is  not  irrevocably  tlamaged.  There  is  every  reason  to  believe 
that  if  the  venous  otistruction  were  alleviated  the  organ  might  quite 
well  recover  itself. 

LiUmttirr  tm  Cifantftir  /winmfion  0/  the  liitittfy. —  Formad  :    Mod. 
Rri«rt«r,  f'hila.,  Ixi.  18>((»,  p.  ftJ^tt ;  iHtfO,  Uii.  p.  7.     Hortol^s  lAnitc 
<£rlvtnA  of  K.I  :  Arrh.  de  riiysiol.   norm,  et  [uith.,  vuL  IBtil,  j>.  Bd4. 
Arb.  A.  (1.  iNith.  Iu«t.  £u  MUucboD,  ISStl,  p.  262. 
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701.  Iti  forinor  times  the  upiuiou  ])revaiied  that  the  scarlet  fever 
kidney  was  an  intratubular  disease,  a  typicul  |:iuronchymatous  nephritis. 
Although  this  is  true  in  bc*  tur  as  the  e]iithfliiun  desquuniates,  yet  the 
disease  is  not  a  imrencliytii;iti>ns  tiephritis  pure  and  fiim[>Ie.  In  most 
coses  it  has  the  chamrter  rathiT  of  tin  acute  interstitial  nt^phritis,  with 
desqaainatiou  uf  the  epithelium  as  an  cfTect.  The  inten»titial  affection 
takes  the  form  of  a  deposit  of  small  round  cells  between  the  cortical 
tubules. 

Another  very  characteristic  form  of  kidney  disease  associated  with 
|K>st  scarlatinal  drojjsy  is  what  is  now  to  be  described  as  yhvifndo- 
uepfiriiu:.  It  must  be  rememlwred,  however,  that,  although  usually,  this 
disease  is  not  always  a  serjuela  of  scarlet  fever ;  it  sometimes  comes 
on  without  any  apparent  cause. 

G  LOUERULO-N  EPH  RITIS. 

702.  There  are  chiefly  two  morbid  states  of  the  glomeruli  which 
are  included  under  this  designation.  The  one  is  an  iwuie  caUnrh  of  the 
capsular  space,  and  the  other  an  itrnff.  wiersiitial  effusion  of  small  round 
cells  into  the  entire  Ma]]>ighian  body.  In  8omo  instances  the  two  are 
combined. 

(l)  The  Catarrhal  VurUti/. 

The  epithelium  lining   the  intra-capsular  space  proliferates  and 

accumulates  to  such  an  extent  thut  the  tuft  is  compressed  by  it  (Fig. 

338,  /).     The  cells  after  desf|namating  from  the  surface  of  the  tuft 

and  capsule  become  Hattoncil  from  ])redsure,  so  that  on  section  of  such 

a  glomerulus  the  amiussed  cells  seen  on  protilc  may  have  a  half-Bbrous 

appearance.     Coexistent!}',  there  may  be  catarrh  of  the  tubes  ;  l>ut  in 

the  most  characteristic  examples  there  is  no  such  complication.     As 

"R'ill  be  evident  from  the  drawing  given  of  this  glomerular  disease,  the 

circulation  through   the  tuft  must  bo  seriously  inijjeded,  ami,  conse- 

<iuently,  the  whole  functions  of  the  organ  interfered  with.     The  tuft, 

however,  with  the  exce|>tion  of  being  compressed,  does  not  seem  to  bo 

filtered.    There  is  an  absence  of  the  smull-cell  ert'usion  chamcteristic  of 

t.he  next  variety.     It  is  often  associated  with  scarlet  fever. 

(2)  The  Iniersiiiial  FarUttf. 

This  is  an  acute  disciise  which  was  originally  described  by  Klobs 
(No.  4'Jl,  Krste  Lief.,  p.  G4-i),  and,  like  the  foregoing,  is  frequently  a 
^jiquela  of  scarlet  fever.  An  interstitial  thickening  of  the  tuft  and 
capsule  has  already  been  described  (p.  2t>l)  as  occurring  in  the 
cirrhotic  kidney.      Tlic  [>cculiarity  of  the  disease  at  present  under 
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consideration,  however,  is  that  the  interstitial  ovorgroA*-th  is  confined 
to  the  glomuruli. 

Anatomical  Description. — Tho  urgun  is  enlarged  and  the  cajv- 
sule  conit's  ort'  easily.  0\\  section,  tlio  whole  kiducy  is  seen  lo  be  wiu« 
geeted ;  the  congestion  is  more  apparent  in  the  medulla  than  in  tb- 


cortex.  Tlie  cortex,  however,  is  the  jmrt  whore  the  increase  in  size  hi 
occurred.  Scattered  over  iti  surface  are  iunuuiei'ahlti  gray  poinl 
which  give  rise  to  an  appeunince.  at  6rst  sight,  not  uidike  tho  "apMl 
ling"  of  catarrlifl.1  nephritis.  On  examination  with  a  magnifyii 
power,  say  of  fiO  diameters,  it  is  evident  that  these  gray  markingi 
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not  distended  tubes,  Imt  that  they  represent  enlarged  Malpighian  bodies. 
And  ou  ininutu  inspection  with  nnaided  vision  they  will  be  noticed 
to  be  rounder,  not  so  stellate  in  shape,  as  the  spots  in  the  second 
stage  of  ratiiiThal  nephritis. 

The  limits  ui  thn  tuft  iiud  capstdc  arc  indistinj^nisiiuble,  owin;;'  to 
these  stnictiirefl  beinj^  tlitfnsely  intiltrated  with  small  round  cells 
(Fig.  3,^9),  Tho  ititra-capsulur  8|Mice  has  conaeijuently  viiuished. 
The  capsule  \^  broken  up  into  many  layers  by  the  rcnvs  of  cells  lying 
between  it^  fibres.  A  little  desquamated  ejtithelimn  may  sometimes 
l»e  present,  and  fndiciite  the  yiosition  of  the  spare  ;  usually,  however, 
there  i»  little  evidonce  of  the  epithelium  proliferating.  Now  and 
a^ain  tlie  sniall-oeU  infiltration  is  noticc'l  to  have  ©xtetulcMl  into  the 
immediate  surroundings  of  the  glomendus.  The  remarkable  point, 
however,  about  pure  instances  of  gloniendo- nephritis,  as  before 
mentioned,  is  that  the  glouieruluB  and  its  immediate  vicinity  are  the 
head  centre  of  the  Bmall-ccll  invasion.  The  Jtiterstitial  tissue  elsewhere 
is  practically  unaltered. 

Klebs  derives  the  small  cells  from  the  nuclei  which  he  supposes 
lie  between  the  glomerular  capillaries.  It  is  possible  lliut  such,  if 
they  exist,  may  lie  the  source  of  some  of  them.  It  has  also  been 
supposed  that  they  are  derived  from  the  nuclei  of  the  capillary  loojis. 
A  more  likely  supposition  is  that  the  majority  of  them  are  i^iniply 
Mood-leucocytes  which  have  been  pro;>sed  out  of  the  glomerular 
capillaries. 

From  its  locality  the  lesion  is  of  course  a  very  dangerous  one. 
The  capillaries  are  compressed  and  strangtdated,  and  the  circulation 
interfered  with  at  what  may  bo  called  the  vital  point  of  the  kidney. 
If  the  renal  vessels  are  injected,  it  will  be  found  that  in  many 
glomeruli  the  injection-mass  fails  to  pierce  into  a  single  capillary.  In 
others  it  injects  only  a  few  loops  (Fig.  :^39,  h).  The  vessels  are  com- 
pressed in  parts,  distended  in  otlmrs.  They  n^adily  burst,  so  that  the 
injecting  Huid  liuds  its  way  into  the  convoluted  tubes.  Should  the 
intra-capsular  space  in  a  ghimernlus  not  l>e  com[)letely  obliterated,  the 
injection  escapes  into  it  and  leaves  a  half-moon-Iike  cast. 

The  epiihditim  of  the  lubes  is  always  loosely  attached  to  the  tube 
wall,  and  may  in  groat  part  have  desfpiamated.  It  is  not,  however, 
the  subject  of  advanced  fatty  degeneration,  nor  does  it  seem  to  block 
the  tubes  so  much  as  in  catarrhal  nephritis.  The  condition  seems  to 
\te  one  of  simple  loosening  ami  dcsipuimation  from  the  acute  disturb- 
ance of  the  whole  organ  rather  than  that  of  a  continuous  prolifera- 
tive c:itarrh. 

Ag^e. — The  disease  in  both  of  tho  forms  just  described  is  com- 
moner in  fhiUi'tn  than  in  adults,  ]>erhap3  because  scarlet  fever  is  a 
disease  of  childhooii  ttuax'  than  of  adolescence. 

Urine. — In  both  there  is  considerable  dropsy ;  and  thr  uriuf,  accord- 
ing to  Leech  (Xo.  0,  18bl,  i.  p,  1H»4),  is  scanty,  highly  albuminous,  of 
Jow  specific  gravity  ( 1012-10 1 8)t  and  contains  blood. 
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Termination. — The  fatality  from  it  is  greAt,  and  the  fat^l 
termination  is  usually  ushered  Jn  by  coma,  convtilaionA,  and  other 
8yra[)tom9  of  unemia. 

It  may  not  ])rovo  immediately  fatal,  but  neverthelosa  occasion 
protracted  renal  disease.  When  this  in  the  case  the  etfut^ion  into  the 
glomenilus  is  evidently  not  absorbed  but  becomes  orgrmiscd.  In 
Figure  3-10  is  represented  a  glomejiilus  from  the  kidney  of  a  [K-rson 
who  died  on  the  sixty-eighth  day  after  tlie  onset  of  the  fever,  with  jkiM 
scarlatinal  dropsy.  The  glomerulus  in  this  case  has  evidently  been 
the  scat  of  acute  inflammation  at  a  former  i>enod  :  but  now  th«  acut« 


>^«^:rrc 


KiQ.  MO.— CUNosiic  IjrriurrrnAL  GM-tHt-Hii^ -.<.>.!  iM<<iio-itixit-Kium«  Oat  ktrtwM  Ha 

FllviH(-!160lriA«&.) 

(a)  Tluokfiufel  oaiBotln  of  yloinrntliu ;  </<)  comiif tvMjil  ylonierulut ;  ('-)  coii|p*iU"<  (HpUlary  la  Qm 
«iaal« ;  («f)  nvtckUmrtng  urliunaruiu  tubt  lined  wiUi  ■borure  epidtWImii  (l.flff»ao4  %aA  CtetlMtX 

effusion  has  become  fibrous,  and  has  residtwl  in  great  Thickening  of 
the  capsule.  The  thickened  cicatricial  ca[)sule  has  contracted  on  tbe 
glomeruius,  and  has  for  the  most  part  destroyed  It  In  other  cum 
recovery  seems  to  be  complete,  an  event  which  is  to  be  accouutad  for 
on  the  theory  of  the  absorption  or  degeneration  of  the  inflammAtory 
products. 

Fibrinous  and  C*)Hoid  Efftmom  into  Glorwntivs, 

In  the  aI>ove  connection  it  may  be  as  well  to  refer  lo  two  morbid 
glomendar  conditions  which  may  or  may  not  be  inflammatory*. 
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In  the  one  case  an  efl'usion^  apparently /tAn«//Mw  in  its  nntiire,  takes 
place  into  the  intni-cjipenlar  space,  visually  ]>rojecting  from  a  jjarticular 
spot  on  the  surface  of  the  glomerulus.  The  fiViHn  sprouts,  tufl-like, 
into  the  space  and  partially  fiUa  it.  The  surrounding  parts  are 
healthy. 

lu  the  other  case  (Fig.  311)  the  effusion  assumes  a  colloid  aspect, 
and  occupies  the  intni-cafisular  ai>ace  as  before.  It  is  absent  from 
other  parts  of  the  kidney.  The  effusion  looks  like  albumin  which 
has  exucled  from  the  tuft  and  which  has  Bu})sof]ueiitly  undergone 
transformation. 


Fio.  Ml.— OtnMXBtTLAn  ArntmoK  coHBumirn  ly  a  Colloid  BrrvtinN  isto  thi  Imnu-cxivrukit 

SPAr><)r900DiAini.) 
(a)CoUold  aulMtoDC*  Id  liitni-cai>tulsr  ii|ttc«  ;  (b)gluiuerulua  corn pre«iie<1  by  It  (Picn>.eanninc  and 

CUriAcd). 


Etiolofjy  of  Glomtrulo-NtplirUis. 

These  glomerular  affections  are  well  worthy  of  careful  study.     It 

extremely  h'kely  that  the  cause  of  the  glomerulus  being  selected 

aeat  of  disease,  to  the  exclusion  of  other  parts  of  the  organ, 

deficnds  upon   the   fact  that  its  vessels  have  a  |)eculiar1y  sifting  or 

winnowing  action  ui>on  all  particulate  matters  floating  in  the  blood 

of  specific  gravity  at  vaiiance  \nth  that  of  the  blood-plasma. 
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Thus,  for  inatanco.  oil  emboli  tend  to  catch  in  the  veoseb  of  the  taic 

in  proference  to  any  other  vefi^els  in  the  orj^iin.  Tlie  renal  captll&rir^, 
with  the  oxcoption  of  those  uf  the  glonicrulua,  inuy  l>e  free  fruro  oi], 
wliile  the  tiift  is  choked  with  it.  In  Figure  342  a  drawing  U  ^v«iij 
of  a  glomerulus  from  a  c.use  of  general  fat  emW>h*sm  conneoied  with 
fracture  of  bone.      The  particular  glomerulus  chosen  for  illustraiioo 
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9^a.  HX~¥aj  CMikoLiau  or  &  Oloucrim'*  (x  tM)  Dumk) 
(«,  a)  Mu»«iilan»  ikf  nu  AfTerrnt :  <^)  oil  rnibolu*  lu  him  :  (•*,  <)  Hi  vmW,\\  in  c«ptlWt«s  of  M 
<r/)«|*ttbt<tliiiu  Iliihiy  til  aiUawnt  talir  (l*rr«j«nlc  aetil  anil  FirninU'  9«>L) 

npraaents  th«  state  of  the  glomcnili  throughout  the  cnttro  kidney. 
Nearly  every  vessel,  it  will  l>e  noticed,  is  plugged  with  an  oil  cmKolitt^ 
(c;  <■)•  The  vus  atferens  is  occupictl  hy  a  huge  plug  (/-■).  TIm 
light  oil  glchulea  seem  unable  to  turn  the  ciirven  of  the  capiUai*ies  for 
rMSon»  before  expljuned  (vol.  i.  Sect.  151).  The  rest  of  the  kidney 
WM  free  from  emboli 
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Again*  in  anthrax  the  same  thing  hap|>ena.  Tlie  vessels  of  tho  ttift, 
aa  wili  Ixi  noticed  from  Fii;nre  343.  are  completely  ot'cliided  l>y  the 
anthnix  l»acilli.  The  rcmniiider  of  the  organ  may  jirat'lically  be  free 
from  them. 

It  can  easily  be  under&lood  from  tliese  examples  how  particulnte 
matter,  organi&mal  or  otherwise,  may  be  picked  out  from  the  )>Io(h1- 
stream  by  the  glomeruli,  and  come  to  excite  an  indammation  of  tlitir 

»ta.uce. 


Khi.  S48.— AMTUBAX  llAClLLl't  i  Ll'S  OV  KniKET  <  XMW  1>UM9.) 

(d)  Vu  •AetT-iis  chok^l  wttli  Uin  Inr-illii^i ;  (I.)  lutriklulnilnr  ntitlllHricM  full  of  Ihi*  urganinn  :  (i-) 
lclQttienilti> :  ((/)  Miiillnrieft  <if  mntr  Itilt-rti-il  with  ihf  b«rlllti» ;  (f)  HowmMi  a  rai«iUe ;  (/) 
itwurlnt;  tube  (Grain'it  MtitlioU  ami  (.'lariripilX 

LUcralnre  OH  *7/tfrM/-rw/o  A'r/'/irj/jx.  — Adami  (Glonipnilar  Activity):  Journ.  of 
Pliysiol,,  ri.  18fi.%  p.  HS2  ;  oUo  (Fiini'tioiis  of  r.lnmenilil,  Prnctitinner,  LmiH  ,  xlii., 
1889,  p.  2\\.  Aufrccht:  Lk*rl.  klin.  AVoelinsclir.,  xxiil  1884,  p.  3.  Beckniano 
(OMiiiwtiv<»  TiHsiie  of  lilomeruli) :  Arch.  f.  ]»tttli.  Aimt.,  xx.  ISCl,  p.  514.  Comil 
and  Brault:  J.  ile  I'anat.  et  physiol.,  xix.  1.SS3,  )>.  205.  Klein:  Rop.  Mt-J.  Off. 
IVivv  Couiiril,  X.  8.,  No.  ?,  187*^,  p.  21.  Lanf^hans :  Arch.  f.  pnth.  Aimt.,  xcix. 
1885'.  p.  Ifl3.  Le«ch:  Bnt.  Mfii.  .Imirn.,  If  SI.  i.  p.  ItlM.  Miller:  Th#*  pnth.  of 
tb©  K.  in  Sc«rWt  Fever.  1S50.  Obrzut :  Rev.  tic  m*d.,  viii.  1888,  p.  689.  Rib- 
bert  (I'tttb.  Aimt.  of  GlornomU*:  Kortsohr.  d.  M'wl.,  vL  1888.  i*.  490.  Welch 
{Experimental} :  BoBlon  M.  ami  S.  Jouin..  cxv.  1886,  p.  31. 


Abscess  of  thk  Kii>nkv. 

703.  AbaccB.^  of  the  kidney  is  usually  of  organismal  origin,  that  is 
to  Bay,  it  hears  out  the  pywmic  type.     There  are  two  cliannels  through 
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which  the  organ  becomes  contaminated,  namely,  (1)  the  )klood-v< 
ftnd  (2)  the  bladder  and  ureters.  The  abscc»«os  in  the  former  tft 
usually  associated  with  general  pyrcmia,  in  the  latter  with  a  neptic 
condition  of  some  jwirt  of  the  genito-urinarj*  tract  below  the  kidney, 
most  commonly  of  the  bladder.  To  the  latter  the  term  PtfehnrphritU 
is  applied. 

{])  Ordinary  Pytemk  J'arUty. 

The  source  of  the  malady  in  this  is  a  septic  wound,  an  ulcerative 
endocarditia,  etc.  When  the  left  side  of  the  heart  is  in  a  state  of 
septic  ulcerative  eudocarJitis  the  kidnoy  readily  fidls  a  prey  to  tlie 
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contamination  of  the  blood  which  takes  place.  The  abeoeeeae  biTO 
the  chanioter  of  wedge-8hai>etl  sloughs,  show  greenish  ragged  valli,  sail 
contain  a  dull  grayish-coloured  pus.     They  are  frequently  multiple. 


(2)  Pffflo-Xrjfhrilis  {vvtko^  pelvis). 

Anatomical   Descriptioa — In  this  the  septic  eoccoe  cui  be 

traced  frum  thr  hhuiihr  np  along  the  ureters  to  tho  pelvis  of  the  kidnej 
and  into  the  kidney  itself  The  starting-point  of  the  niala«ly 
probably  a  septic  slough  or  sloughs  of  the  mucous  membrane  of  the 
bladder  These  liave  a  grayish- green  or  ash-gray  colour  and  the 
veesels  around  them  are  deeply  injected.     The  contents  of  the  bUdder 
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are  purulenti  ammoniacal,  and  usuuHy  more  or  less  putrid.  In  some 
instances,  however,  the  urine,  although  alkaline,  has  no  mftrkcdiy 
putrid  odour. 

Tlie  mucosa  of  the  ureters  and  renal  pelvis  la  congested  and  pus 
may  exude  from  the  former  on  pressure. 

The  kiilnei/  is  enlarged  and  increii.se<l  in  weight  The  cajmile  comes 
off  easily,  and  in  removing  it  numbers  of  iiftscrssi's  located  in  the  cortex 
are  exposed.  These  abscesses  ns  tliey  protrude  on  the  surface  are 
seen  to  be  arranged  in  carbuncle-like  groups  (Fig.  344).     Each  individual 


F»U.  S45.— PTKLO-yKPHBITIB.     TOBtTJC  OF  MED?LU  flLLKD  WFTB  HlCHOOOCCCt  (  X  890  DUMII.) 

(a)  Tubule  cojiumlu^  coUulit :  {h)  tubule  <li^ten<leil  with  microooeeui ;  (c  c)  ttUaeent  ttttKilw 
(Pjcru-mriniuv  nn<l  Karninta'  Sol.) 


abscess  is  about  the  size  of  a  pea,  but  the  group  may  occupy  the  area  of  a 
crown-piece.  The  mass  projects  above  tho  surface,  and  perhaps  four 
or  five  Buch  are  met  with  in  a  single  organ.  The  pus  is  greenish- 
yellow  in  tint,  and  both  in  and  around  the  carbuncle-like  group 
extensive  hcwiorrkagc  is  visible. 

When  the  kidney  is  incised  the  groups  of  abscesses  above  referred 
Id  are  seen  to  occupy  wod^'o-sliajied  areas  of  tlie  cortex,  the  apex  of 
tech  pointing  towards  the  medulla.  Kunning  through  the  medulla  are 
a  few  yellow  lines,  tracks  of  incipient  suppuration,  which  terminate  in 
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these  groujis  of  abscesses.     It  is  evident  that  each  growp  correspond* 
to  a  i>articn]ar  set  of  medullary  tubes  and  their  cortical  ramifications. 

Minuter  exjimination  reveals  the  fact  that  masses  of  micro-orj^aiiisms 
lie  eni^loflt'd  in  mnny  of  the  tubes  (Fig.  345),  most  abundantly  in  the 
large  sti-aight  tubes  of  Ihe  niodnllit.  They  are  neither  so  prolific  nor 
are  they  so  localised  in  the  neighbourhood  of  the  aUscesses  aa  at  some 
distance  from  them.    Soraetimes  the  inti-a-capsular  space  of  a  Malpighian 


FiQ.  SM.— PvcLO-XcPHRrna.    Malfiohun  Bodv  rxvAUED  by  llioftixoccc*<K330  Dum.) 

(ri)  1'iiniren.iuft  tnbiilc :  (Ji)  catiKuIo  of  Rlonirmltu ;  (r,  <-)  moMcs  of  tnlRrr>eoeeiui  lying  In  ttitiv 
cajMultu-  Kjacv  ami  [M-nvtratlii^  the  t;l<|>it^ri>l^^ :  (<0  catarrhal  f>itil)ieti(iin  In  a  tube;  (f)  xiibatstir* 
uf  gloiuenilik«(E*lcro-c«nnltiv  kod  FarraDbi'  Sol.) 

body  is  filled  with  them  (Fig.  346,  c,  c).  They  spread  thonco  into  the 
substance  of  tlio  tuft.  In  most  instances  they  appear  to  be  of  the 
micrococcus  type.  Within  the  tubes  they  form  cas^Uk6  aggregation! 
wliich  occlude  the  channel.  TUe  abscesses  are  seen  to  have  the 
character  of  pyieniic  sloughs  more  tliau  that  of  regular  abscess  cavities. 
Their  walla  are  ragged  and  there  is  nothing  in  the  shape  of  a  pyogonic 
membrane. 


P 


NThe  eoiitamittotiuH  of  tJte  Hatidtr  nmy  occur  in  mauy  dilfercnt  w«ys.  A  fertile 
Xe  of  contagion  is  the  ujtt  of  a  font  cathttcr  in  au  iuilividual  with  a  catarrhal 
Uer. 
L\6t4'r  d«moDstniteJ  tlmt  the  or^aiii-tma  of  puticfAction  mny  be  introduced  into  a 
healthy  Idadder  witli  iinpiiiiity.  AVhi-n,  however,  thH  muLous  nieiubrauv  is  fXputH^d 
by  eatHM'h  of  its  ejiilhelium  they  take  hold  of  the  dti-uutivd  jiarts  and  fructify  ujwn 
thcui.  Even  u|iou  a  liualthy  bladder,  as  Lcpine  and  Koux  (Xo.  40.  ci.  \i<'6h,  p.  44S) 
bttvo  proved  ex[»crinicntally  in  the  case  of  the  giiinea-pi^,  micro  •organisms  i^niirrococcus 
iirctf)  may  gnin  n  footin^^  provided  the  prepuce  bo  tied  lor  Bcreral  lioura  after  thvir 
iutrciduL-tiou.  The  danger,  however,  i^  very  much  f^reutvr  whvo  the  inacous  surface 
i.s  abraded,  and  so  it^ndcred  less  rciflititant  by  oatanli. 

Th*'  tijin^  of  a  caUu-lcr  into  the  blaildi-r,  more  i^sipc'cittlly  a  di.sent»ed  bladdt'r.  is  a 
ruady  means  of  exciting  the  di-seaite.  The  catheter  presseii  u^iust  the  {HMturior  wall 
and  induces  a  gangrenous  slough. 

LiUrnlttrt  on  IJifKW>ejt  of  Knineij  tiitc  to  Bnctert'ol  Inffunwt\ — Albarran  and  HaU6 
(Xfw  Py^jL^eMie  Ilaeterium) :  (inz.  m<*d,  de  PariH,  v.  It^ss,  ii.  43.'i.  Bab^s  :  Arch,  do 
phy^iol.  norm,  et  niith.,  ii.  1SS3,  p.  442  ;  »ho,  Wien.  iikmI.  I'tp'^o,  xxv.  1;!*S4,  \k  153. 
tharrin  and  Runer  (Eliminntion  of  Harterial  Poisonfi  by  the  Urine  t :  Ouiipl.  rend. 
S*..'.  de  biol.,  V.  IS.^.H,  ji.  t)I»6  ;  alsui,  C'ompt.  rend.  Acad,  do  se.,  cvii.  IhSH,  p.  M30. 
Cheever  (Pyo-Xephrosi») :  Buston  M«K  aud  Surg.  Juurn.,  exviu  IRK7,  p.  7-  Cladd  : 
Ktudp  aur  Uhe  bacterie  ^ptiquu  de  Iti  vessie,  18S7.  Cortlil  (Ilaeterial  NephritiKi :  .T. 
d.  conn.  med.  prat.,  vii.  lltSa,  pp.  161,  169,  241.  Enriquez:  Contribution  a  IVtudo 
bftct^riulogique  des  neplirites  infeetieuses,  1892.  Fischl  (Pyelitis):  Prag.  med. 
Wochnschr.,  x\.  ISSH.  p.  402.  Furbringer  (Diplitheritie) :  Arch.  ('.  imth.  Amtt., 
xoi.  1S83,  p.  385.  Garcin  ■  Py^Ui-NophritiM) :  Anh.  gen.  di>  med.,  187tf.  i.  pp  28Si, 
421*,  Stl2.  Heineman  (Pyehi-Nephritisi :  N.  Y.  M»'<].  Journ.,  x^xix.  1S84,  p.  477. 
Heisen:  Ueb.  I'yolouephritia,  lSSi».  Letzericb  (Diplitheiitic):  An.h.  f.  lath. 
Amit.,  Iv.  1872,  p.  324  ;  «/w  {HacilUry  Nephriti.s),  ZtHchr.  f.  klin.  Med.,  xiii.  1H87, 

t33.  Lilienfeld  :  Zur  jEtiologiu  u.  Thetapie  d.  Hydro- u.  rvr».Xephro5,L»,  1898. 
itten:  Zti-hr.  f.  klin.  Med.,  iv.  1.S82.  \k  U»1.  Malgouvem*  "dit  Gouvemi :  De 
lu  pyelo  uejilirite  dorigiue  vrsicalo,  lii7l*.  Men^trier  {Diiiitheritie} :  Pmgrt-s  me<l, 
iiL  i.S**rt,  p,  '2'li.  Mircoli  (Primary  Mviutif  InMim  of  Kidney*:  CVntraUd.  f.  d. 
mwl.  WUicii.si'h.,  xxv.  18k7,  jk  738.  Ollivier  Jlnnifn^hagic  IVeloXophritiR):  Arch. 
d.  phyaiol.  norm,  ot  juith.,  v.  1873,  p.  43.  Peyer :  Zur  Bacturiuria  C'or.-Hl.  f. 
M^hweu.  Aer/te.  xix.  1881*,  \t.  423.  Rebland  tideiitity  of  Urinary  Pyogenic  liacter- 
ium  and  It.  ooli  commune):  Compt.  rend.  Soc.  de  biol.,  iii.  1891»  ]■.  8,'ii.  Rodet 
(Suppuration  of  K.  due  to  Pocterium  coli  oommuue) :  Oomi>t.  rend.  Sm-.  de  biol.,  iii. 
IMtfl,  ]!.  848.  Rosenstein  i  Bacilli  in  Urinc^ :  Oentialbl.  f.  d.  med.  WisM-n^clL,  xxi. 
1883,  p.  65.  Steven  r\eli>in.phriti»  with  Mierococeii:  Ola^.  Mtil.  .lourn,,  xvii. 
l^^i,  p.  1.  Stewart:  Intenmt.  filed.  Cong.  Co|»enhftgen,  1884.  Winter  (Micro, 
organisms  of  Genital  Passagctt) :  Ztschr.  f.  Geburtsu.  u.  Gynauk.,  xiv.  1888, 
IK  443. 

Paranephritis. 

704.  By  this  term  is  meant  a  condition  in  which  abscesses  form 
round  about  the  kidue}',  in  the  enveloping  areolar  and  fat  tissuoa.  It« 
chief  causes  are  the  presence  of  a  calculus  in  the  pelvis  of  the  organ, 
phthisis  of  the  kidney,  etc. 

Kidney  in  Leucocytilejua. 

705.  The  main  peculiarity  of  the  leucocythiemic  kidney  is  the 
occurrence  within  it  nf  the  characteristic  nodules  found  in  other  organs 

*  <voL  i.  p.  51G).      Stilling  (No,  13,  \xxx.   1880,  p.   475)  describes  a 
j  diffuse  infiltration  of  the  interstitial  tissue  with  small  round  cells. 
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Hypertrophy  of  Kidney. 

706.  This  i3  either  the  result  of  congenital  tnalfonnation  ;  or  It 
followa  upon  destruction  of  the  kidney  on  one  side  in  extrauterine 
life.  Attentiuu  ha»  iilready  been  drawn  to  tlie  state  of  tlie  kidiitfy 
(vol.  i.  p.  IG5).^  It  only  remains  to  add  that,  occasionally  in  Maii,  % 
dilatation  of  the  tubes  and  a  distension  of  the  Bownaan's  capoulM 
accompanies  the  other  features  already  detailed.  There  is,  however, 
no  new  formation  of  tubes  or  other  such  compound  structures. 

LUtrtUurt  un  Jlifftrrfnrfiht/  >/  A'iV/h/'j/. -  Beumer :  Aroh.  f.  path.  Aiuit.,  Irxit 
1878,  i».  344.  Councilmaa :  MsryUiiJ  Mi-ii.  Joiini.,  lUIt,  xii.  lWi4,  i%,  4«2. 
Eck&rdt  (ComitctiKiilorv) :  An-h.  f.  jtath.  Auat.,  oxiv.  1888.  ii.  217  [good  nytm\mU 
of  litorature].  Fnientel :  Dout.  uied.  Wwbunchr.,  xiv.  m8,  p.  »85.  Goifi 
(Conti>fnAiitury) :  Arch.  \h'tU  m-.  nitil.,  vi.  1KM2,  p.  846.  Grawiti  and  Israel  (Cum 
l«iifuiioryt:  A'rvh.  f.  [*th.  Anal.,  Ixxxviii.  1SS2,  ji.  390.  v.  God  den :  Arvli.  f.  i«ih. 
AuaL,  \x\i.  1S76,  p.  .'if>.  Leichteastern :  Ik-rl.  klin.  Wothii-H-lir..  wiii.  isM,  |»i». 
484,  506.  Lorenz:  ZiacUr.  {.  kliu.  Med.,  x.  1}>S6,  ]k  .MA.  Munk:  An:h.  f.  i>»tti. 
Aimt.,  cxL  1888,  [u  434.  Peri:  Arth.  f.  (lath.  Aiiat..  Ivi.  lSr2,iK  -JOy  Ribbtrt: 
Arch.  f.  ]iatU.  Anat,  Uxxviii  188U,  p.  11.  Rosensteia :  Arch.  L  ]«Ut.  Anat.,  Uii. 
1871,  p.  141. 


TuflKUCLK   OK    KlDNKY. 

707.  The  disease  shows  itself:  (1)  as  an  ncuto  miliary  emptioD ; 
and  (2)  as  an  excavating  phthisical  atfection  analogous  to  that  of  ths 
lung. 

(1)  Acitte  Miliary  TuhnrU, 

This  is  always  associated  with  tubercle  in  other  organs,  that  is  to 
say,  it  is  part  of  a  genonil  eruption.  The  nodules  vary  in  sixe  from  a 
millet  seed  up  to  a  largo  poa,  the  most  of  them  being  of  the  former 
dimension.  They  are  most  abundant  in  the  cortex,  either  immedtaUiy 
adjacent  to  the  boundary  zone  or  at  the  extreme  surface.  They  an 
exposed,  consequently,  on  removing  the  capsule.     When  of  any  sin 

^  tt  U  only  jiiat  to  mration  that  unee  the  account  ^rtn  in  voL  t  was  wriltsa 

the  litrnturo  on  ihu  Muhjecl  of  c(^iiip«hMtory  li>'ptrrtn>phy  of  ihv  kidney  hsa  {»> 
rnaeed.  Tlii!  gvnrrnl  Buninmtiuii  of  rekultft  sUowa  tltat  wlu-u  uuv  kiiluey  U  eiciaed 
hi  a  [terfcctly  healthy  auimal  (the  only  mcaui  of  obtnininf;  eviJi'ucc  at  all  coa- 
cluaive)  the  euUrgeniout  \»  not  the  clfect  of  an  increaiic  in  tlte  naniber  of  thi*  ttt^i^a 
atnl   Mn.ltkighiflti   txvlieA,  tint  is  drif^  to  tlio  factors  pruviounly  menti"'  -j. 

aJnng  «ith,  it  may  ti€i,  a  certain  widening  of  the  tiibcaand  i>wcUiiif;of  til'      <  ,.io 

tuft  In  a  Kuse,  of  couree,  it  might  be  argned  that  Uio  atatfl  uf  thi*  kidney 
correapohda  to  the  definition  of  liyjtrrtruphy  given  (p.  104),  in  that  the  organ  h 
univrraally  enlarged  by  the  **inrrrJLu-d  dimonsiou*  uf  its  tiMue  plementa."  Tli* 
term  tijmu  rUnuniA,  hctwevrr,  wax  nut  nieant  to  apply  to  a  comiKinnd  btmoture  like 
a  ttrinouii  tube  or  a  Malpighian  botly,  but  to  a  bimplo  tiane  tlsoifttit  curh  aa  a 
DiaacaUr  fibre  The  dilatation  of  the  tuWa  and  capiulra,  beatdM,  la  nut  the  only 
cause  of  enlarrcenient.  The  blofnt*  and  lyniphvfcwl*  aid  in  Ininging  it  about  For 
aa  excelleul  aynoiiais  nf  tbn  literature  qu  the  nuhject  the  reader  ia  nJcmd  to 
Kcluidt'a  paper,  Ka  IS,  cxir.  168S,  p.  217. 


CHAP.  Lxni 


J^  YPERTROPEY— TUBERCLE 


303 


tbey  ore  always  yellow  in  the  centre,  owing  to  early  caseation.  They 
have  a  very  sharp  bouiulai'V  margin,  and  vary  in  sliiipe  according  to  the 
locality.  Thus  towards  the  surface  of  the  cortex  they  are  usually 
wedge-shaped  ;  further  in,  they  are  rounded ;  while  in  the  nitdulla 
they  are  long  fusiform  bodies. 

Miaoscopictxlhj  they  are  usually  found  to  be  composed  of  masBefi  of 
round  cells  without  much  reticular  netM'ork;  giant  cells  rapidly  make 
their  ap{K'arance ;  and  the  centre  cfi^ticatcs  so  soon  as  the  nodule 
becomes  a  naked-eye  object  Tubercle  bacilli  are  Tisually  scanty. 
When  present  they  are  found  within  the  aflerent  arteries  and 
glomeruli,  sometimes  in  the  interstitial  tissue,  and  occasionally  in  the 
tuljCH.  As  the  tumour  continues  to  grow,  the  blood  supply  is  gradually 
cut  off  from  it,  so  that  in  tinie  nut  a  |>arlielo  of  injection  can  Ik;  driven 
into  its  interior,  even  although  the  vessels  of  the  kidney  generally  are 
quite  ])ervious. 

The  nodule  appeal's  to  arise  within  a  minute  blood-vessel.  This  is 
what  might  naturally  be  exfwcted,  seeing  that  the  bacillus  is  con- 
voyed l)y  the  blood.  The  blood-vessel  is  rapidly  destroyed,  and  the 
cellular  accumulation,  of  which  the  tulH*rclu  at  tirst  consists,  sprcatla 
thence  between  the  tubes,  surrounds  them,  and  pushes  them  aside. 
Those  which  happen  to  be  engulphed  in  the  cellular  mass  are  strangled 
and  destroyed  by  it.  This  variety  of  tubercle  has  little  inclination  to 
soften,  either  because  the  disease  pi-ov<?s  fatal  before  time  is  affortled 
for  this  happening,  or  Wause  the  nodules  have  an  inherent  tendency 
to  pass  into  a  fibrous  state  and  to  contract.  When  a  nodule  reaches  a 
Lirge  size,  a  little  cavity  may  be  noticed  within  its  substance,  but  it 
seems  doubtfid,  to  say  the  least  of  it,  if  this  variet)'  of  tubercle  ever 
terminates  in  true  renal  phthisis. 


(2)  Eenal  or  Gemlo-Unmuy  Phthisis. 

Anatomical  Description. — The  earliest  indication  of  the  onset 
of  the  malady  is  the  occurrence  of  pale  yellowish-gray  tul>ei-cular 
streaks  in  the  medulla.  When  these  are  examined  microscopically  they 
UriU  be  found  to  consist  of  strands  of  straight  tubes  envelo|Hrd  in  uiiuises 
of  small  round  cells.  The  centre  of  the  mass  has  in  all  likeliho<:»d 
already  begun  to  caseate.  After  a  time  the  implicated  tubt»8  disappear 
in  the  surrounding  cellidar  infiltnilion.  The  nodules  in  the  cortex 
seem  to  develop  secondarily.  Sometimes  both  organs  arc  affected,  at 
other  times,  only  out*. 

^4i  a  later  sttttje  the  kidney  is  very  much  increased  in  size  and 
weight  The  capsule  is  adherent  at  parts,  but,  even  in  lulvanced 
cases,  may  occasionally  8tri]j  off  with  case.  When  removed,  numl>er8 
of  round  caseous  masses  are  revealed  bossing  the  surface.  The  largest 
of  them  are  i>erhaps  the  size  of  a  |>ca  or  horse-bean.  They  are  hard 
and  sharply  ciirumscribed,  Owing  to  the  latter  amse,  as  well  as  on 
account  of  their  colour,  they  stand  out  prominently  from  the  surround- 
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seen  in  groRt  numbers.     In  the  cortex  they  are  rounded  in  shape,  but 

in  the  medulla  they  are  much  elongated,  and  taper  at  each  extremity. 
Many  of  them  will  bo  found  in  a  state  of  disintci^rative  softening ; 
phthisical  cavities  are  developing  in  their  interioi-s.  These  cavities, 
limited  at  first  to  individual  nodules,  afterwards  fuse.  The  softening 
may  proceed  so  far  that  it  dtistroya  entire  lobes  of  the  organ  (Fig.  347), 
Wedge-shaped  cavities  thus  result  whose  ajiicea  point  inwards.  Their 
walls  are  rough  from  the  presei»ce  of  semi-detaciied  particles  of  caseous 
tissue,  while  the  contents  consist  of  a  gnimuus  half-purulent  licjuid 
mode  up  of  cheesy  detritus.  In  some  iiistiincos  tlio  organ  may  be 
entirely  scooped  out,  owing  to  thu  multiplicity  of  the  cavities,  so  that 
not  a  particle  of  kidney  tissue  remains.  The  contents  of  the  sacs 
sometimes  become  inspissated  iiiul  converted  into  a  putty-like  material 
in  which  choleaterine  may  be  abundant.  Tht  mpside  undergoes  great 
thickening,  probably  the  result  of  the  dt'^bris  being  carried  outwards. 
The  lymph-stream  of  the  cortex  evidently  takt-s  this  course. 

The  organ  is  often  waxy  as  well  as  tubercular. 

State  of  other  Parts.  — The  wall  of  Ou  ureUr  of  the  affected  organ 
always  much  thickened  (Fig.  347).  It  is  sometimea  so  thick  as  to  be 
Converted  into  an  impervious  cord.  A  pin-point-like  channel  may  be  seen 
on  cross  section,  but  this  is  useless  for  the  transmission  of  licpiids. 
The  thickening  is  mainly  hbrous;  tubercles  are  few  in  Fmml>er,  if 
present  at  alb 

The  mucous  membi-ane  of  thr  hlatldtr  may  show  tubercular  nodtile.i 
and  ulcers  identical,  in  most  respccU,  >^-ith  those  of  the  intestine 
(Fig.  347). 

The  vesicuhe  sermnates  are  sometimes  distended  with  cheesy  matter, 
80  that  they  project  as  tumour  like  bodies  from  the  sides  of  the 
bhidder.  Cheesy  masses  may  also  be  fouiid  in  the  subst^ince  of  the 
prostate.      The  urethra  is  not  usually  affected,  nor  are  the  tesiides. 

Etiology. — This  di.sease  is  often  linuted  to  the  genito-urinary 
organs,  hence  the  term  tjenti^^unnary  phthisis.  It  is  not  always  so, 
however ;  the  lungs  may  sometimes  bo  found  filled  with  cheesy 
masses  of  tubercular  pneumonia,  and  these  may  prove  to  have  bccu 
the  actual  cause  of  death.  The  liuig  complication  seems  to  bo 
Becondary  to  that  of  the  kidney. 

The  prevalent  supposition  is  that  the  disease  arises  in  the  kidney, 
affects  the  other  genito-uriuary  organs  secondarily,  and  may  later  on 
induce  a  tubercular  affection  of  the  pulmonary  or  other  viscera.  It 
is  difficult  to  see  how  the  kidney  becomes  in  the  first  instance 
tubercular.  Woigert  traces  the  contagion  from  br^low  upwards  (No. 
13,  ciii.  1886,  footnote,  p.  538).  He  regardtf  the  affection  as  analogous 
to  ordinary  septic  pyelo-nephritis,  and  suggests  for  it  the  name  "  pyelo- 
Dephritift  tuberculosa.'' 

The  whole  course  of  the  disease,  so  far  as  the  kidney  is  concerned, 
indicates  that  the  tulws  are  first  implicated,  and  that  the  bacillus 
pABSos  along  their  ramifications.     Irt  this  respect  it  certainly  resembles 
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pyelo-nephiitie.  Tlie  interstitial  tissue  anU  lymphspaced,  however, 
soon  become  involved,  and  an  indefinite  cheesy  mass  result*,  wbicit 
rapidly  proceeds  to  ulcerative  destruction. 

The  tubes  for  some  distance  around  the  nodules  are  infiltrmted 
with  cellular  debris  und  colloid,  as  in  the  air-vesicles  surrounding  a 
nodule  of  tubercular  cheesy  pneumonia. 

LiUrraiure  on  TtUxrciUar  Kulnry. — Arnold  (TubvrouIo«is} ;  Arch.  f.  path.  Anat., 

Ixixiii.  IftSl.p.  2M».  Beselin  (Tuberculosis):  An*h.  f.  p«lh.  Anat.,  icix.  Ift85.  |v 
2B».  Steinthal  (Tubcivle):  Arvh.  f.  rath.  Anat.  c.  ISSS,  \\  M.  TnOer  (Attft- 
tomu-pAtUologicAl) :  Arch.  gen.  de  luua.,  1892,  i.  {•.  613. 


Sarcuma. 

708.  Primary  sarcomata  are  occasionally  seen  in  the  adult  kidney 
They  are  usually  of  the  round-cell  type,  and  may  grow  to  a  great 


ILtMORRHAoic  Sarcoma  (1). 

709.  A  fieculiar  and  anomalous  tumour  is  rarely  met  with  lying  in 
or  around  tlie  kidney  substance,  to  which  it  is  difficult  to  assign  a 
name.  It  has  been  called  a  "  lipoma,"  but  improi>erly  so,  as  even  super- 
ficial examination  is  sufficient  to  show  that  it  \a  not  composed  of  (at. 
It  grows  to  the  bulk  of  a  walnut  or  orange,  and  is  rounded,  sharply 
cut  oil*  from  tlie  kidney  tissue,  and  jirovided  with  a  capaulew  Oo 
section  the  diversity  of  colour  of  the  exposed  surface  is  atrikiiig. 
Certain  jiarts  are  pinkish  gray  and  resemble  a  sarcoma ;  others  again 
are  orange-yellow  ;  while  there  may  be  several  small  cyst-liko  cAritiea 
in  the  centre  of  the  mass  filled  with  dee}»-brown-coloured  thick  ftoidt 
evidently  the  remains  of  old  hicmorrhage.  Hecent  hwmurrliages 
l*e  seen  here  and  there. 

The  stnicturc  of  the  tumour  varies  in  different  parta.  Here 
there  it  is  that  of  a  spindle  or  round-cell  sarcoma ;  at  other  p! 
there  are  collections  of  oil  globules  and  it  may  be  cholesterine ;  while 
in  the  cyst-like  spaces  old  blood-pigment  may  be  detected.  Grawitx 
(No.  13,  xciii.  1883,  p.  5i),  who  describes  and  figures  a  tumour 
identical  in  its  description  with  the  above,  notes  the  orcurrenca  of 
gla]id-liko  tissue  within  it. — an  adenoma-like  structure  with  interlaciQg 
stroma.  He  supposes  that  tlie  tiunour  grows  from  a  remnant  of  tha 
supra-renal  capsule. 

Cancer, 

710.  The  epithelium  of  the  kidney  is  to  be  consider^  aft  of 
bbadc  origin,  and  there  is  undoubtedly  a  primary  cancer  of  tha 
which  spring*  from  it.     Pcrewerscff  (No,  13,  lix.  KS74,  p.  227) 
that  he  has  traced  the  growth  to  a  proliferation  of  the  renal  epithelii 
The  tumour  may  grow  to  inch  an  extent  as  to  occupy  the  whole  ol  % 
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aide  of  the  abdomen.  It  is  extremely  hard  and  tough,  and  may  have 
encroached  upon  the  kidney  so  much  that  nothing  remains  of  the  latter 
but  a  immher  of  cysts  filled  with  a  tliick  biomiish-red  fluid.  The 
mass  has  a  typically  alveolar  stnicture  ;  and  the  alveolar  spaces  contain 
epithelium  of  a  spheroidal  type. 

Adenoma. 

711.  Adenoma  of  the  kidney  is  sometimes  a  multiple  growth ;  the 
tumours  reach  the  size  of  a  pea  or  liazel-nut ;  they  may  be  even  larger. 
They  project  from  the  surface,  and  are  mostly  sub-cajwular.  They 
are  made  up  of  a  fibrous  stroma  in  which  are  contained  gland-like 
spaces  lined  by  ej>itlieliuuL  Within  these  spaces  paj>illary  projections 
covered  by  epitliclium  may  be  detected.  The  large  tumours  push  the 
kidney  tissue  aside  and  are  sharply  demarcated  from  it. 

Lymphadonomata  have  often  been  found  growing  in  the  kidney. 
A  good  many  of  the  tumours  described  as  such,  it  should,  however,  be 
remembered,  are  tubercular. 

Myosia. 


712.  For  some  unexplained  reason  the  kiilnoy  is  comparatively 
often  the  seat  of  a  tumour  which  is  usually  described  as  a  striated 
myoma.  It  is  always  congenital,  and  although  small  at  the  time 
of  birth,  gains  bulk  nipidly,  so  that  at  death  it  may  distend  the 
abdomen  and  weigh  several  poun<ls.  It  is  located  at  first  around 
the  kidney,  and  subsequently  envelops  and  destroys  it  Some 
cavities  fdled  with  thick  bi-owu-coloured  litjiiid  may  alone  indicate  the 
former  locality  of  the  organ.  It  is  firm  in  consistence  at  parts,  soft  at 
others,  and  sometimes  throughout  its  substance  little  barley-seed-like 
Buisftos  of  hyaline  cjirtilage  may  bo  detected.  It  i.s  composed  of  a 
-'■pindle-coll  tissue  like  that  of  a  sarcoma.  Indeed  the  whole  aspect  of 
the  tumour  is  that  of  a  sarcoma.  In  certain  of  the  cells,  however,  a 
distinct  cross-striation  is  perceptible.  Such  cells  are  without  doubt 
muscular  fibres.  The  sjiintlles  do  not  all  seem  to  bo  young  muscle 
fibres.  Many  of  them  ap[)ear  to  be  simply  embryonic  connective 
tissue. 

The  mass  may  therefore  be  composed  of  cartilage,  embryonic 
connective  tissue,  and  striated  muscle,  and  the  legitimate  explanation 
of  its  presence  seems  to  be  that  it  represents  a  teratoma  (^.v.). 


Fibrous  Tumouk. 

713.  A  round  growth  about  the  size  of  a  mustard  seed  or  larger, 
gray  in  colour,  and  much  resembling  a  tubercle,  will  often  he  found 
lying  in  the  medulliL  It  is  usually  a  single  tumour,  and  is  composed 
of  fibrous  tissue  arrange*!  more  or  less  concentrically. 
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LlPOUA. 

714.  Li{3omata  of  the  kidney  are  among  the  rarest  of  tumootv. 
They  ore  sharpl}'  circumscribed  somewhat  wedge-shaped  ncoformatioofl, 
situated  for  the  most  part  in  the  cortex.  They  do  not  grow  much 
above  the  size  of  a  hazel-nufc  (Grawita,  No.  13,  xciii.  188;^,  p.  39). 

Replacesient  of  Kidney  by  Fat. 

715.  When  the  kidney  becomes  absorbed  from  diMaM  iU  plAoe 
sometimes  taken  by  true  adi|>o8o  tissue.  The  fat  spreads  in  from  Uso 
hiltiB  and  moulds  itself  into  a  kidueylike  mass  within  the  capnile. 
A  partial  substitution  of  fat  for  the  renal  tissue  may  be  met  wbUl 
l*he  ureter  becomes  an  impervious  cord. 

LiUraiure  an  Tumirttrs  uf  Kidnty. — Allen  (Cancel):  Austiml.    M<<il.  JoVTm..  U. 

1880,  ]■.  173.  AUoway  (Primary  Caucvr  in  Oiildhooti) :  Am.  J.  OUt.  >'.  V..  xvi 
UH3.  |ip.  8S1,  993.  Bexold  (Myxoma) :  Amli.  f.  imUi.  AnaL,  xxxiv.  18e£,  p.  tlfll 
Brosin  iCoDAvnital  KhaMomyonia) :  Arch.  f.  jtath.  Aiut,  xcvi.  1884,  p.  4fiS. 
Cohnheiin  irdUKrnital  Rlmlxloniyonu) :  Arch.  f.  [path.  Anat,  Uv.  1875,  fv  M. 
Comil  (Hicniurrlmpc  Ki'itlicliuiim) :  IVogria  moti,  r.  1687,  p.  d3d.  COD^Md 
(CVncfr  uilti  Calculi}:  Tiiui^  Path.  Soc^.  Loml.,  xxxiiL  ISM.  ii.  219.  ^rfip 
(Fuiigiifl  UiGiuuicKlrit) :  Bht.  Mod.  Juum.,  18t>u,  ii.  |i.  1>5D.  Eberta  (Myo-SarooaM) i 
Arch,  r  |>aih.  Aiiat  ,  tv.  1S72,  n.  M8.  £▼«  (Khali>toiiiynmai :  TmiUL  Pattk  Soe. 
L(>imI.,  xxxiii.  1881.  ]•.  312.  Gairdoer  and  Coats  (Soft  C.anoer):  Glaag.  ll«iL 
Journ.,  iii.  1870.  p.  tn.  Grawitz  tU|>oiiic);  Arch.  f.  iwth.  Atut..  xciii.  I8n»  p. 
89;  aim.  Arch,  f.kliu.  Chirur^.,  xxx.  l^Nl.  y.  S'J4.  Guillet:  Des  nniiTin  imUhmw 
da  rein.  l^ys.  Heschl  (Lyniplianj^eioma) :  Wicu.  mod.  WocboMthr.,  xvLlMtTik 
499.  Hoisbolt(riioiidrouiy(Mfarvuma]:  Aich.  f.  ]>nt)i.  Aunt.,  civ.  18S6.  pLll8.  R«uU 
(Aaroocna) ;  Krit.  Meil  Jotirn.,  188tf.  i.  t>.  1*10.  Holmes  (I'ulmtidg  Csacv):  Tmaa 
ruh.  Soc.  Lmid.,  xxiv.  l&7a,  |c  U9.  Huber  iKIutUloinyuma) :  Deat  Arak  Lldia. 
Med,  xxiii.  1878,  \\.  JCi.     israd  (Fungontt  Caiivor):  Arch.  f.  patli.  Anat..  UxtrL 

1881,  u  3fl».  Jacobi[A]  (Primary  Cancer) :  N.  Y.  Hod.  Roc.,  xix.  1881,  it.  217  j 
aJao  (Pritnary  Sarcoma),  Cong.  i*no<i.  intrmat,  d.  ir.  mZ-d.  ComjttrBnd.,  1886,  til. 
Stat,  de  (KsdiAt.,  |>.  16.  Koch :  lit>unif{c  z.  Kenritniaa  d.  primaren  Nic>r»at«iaonn, 
bcaondpn  dur  Sarvumc,  1^7H.  Landsberger  (Coii^cuital) :  tV<rl.  klin.  Wockisflobr., 
xlv.  1877,  \\  4fl7.  Langhans  \  IU-IuImo"  of  Camcrj :  Dmit.  Ztv;hr.  f.  Oiinirg-,  tx. 
1879,  i>.  ZVl.  Malherbe  and  Ranrier  (rvlin'trical  Epitholioma) :  Dull.  Soc  Aaat 
ilrt  Parin,  xlrii.  lH7'i,  r.  3U:t.  March&na  ( Hhabdonironu) :  Arch.  t.  mUt.  AnU.. 
Uxiii.  Ih78,  |>.  289.  Meager:  Ucb.  d.  Adcnom  d.  ^itTrc,  1875.  Mctzner:  Utk- 
rtg.  X.  KcuutDim  d.  primarcn  Nicr^ngpiiL'hwulste,  1888.  Moore  [N.I  (PriBnsnr 
Cancer):  Brit.  M«l.  Journ..  1881,  il.  p.  744.  Oliver  (Hh^MMiiitioiir^  •  KHi.  M«d 
Joom.,  18tri,  i.  n.  (J47.  Osier  (KhalNiiiinyonm);  J.  AdoU  and  I?  '  '  ■  ~9. 
p.  229,      PauI(Conj?ritital  Sarcoma):   lint.  Mod.  Jnuni.,  1884.  i.  y 

Barooma).  Brit.  Med.  Journ.,  189(!,  i.  p.  54d.     Ton  PerewcrsefT    !■   w^^i uf 

Gam^r  fi-<>in  Kidttrv  Tiib«) :  Arch.  f.  path.  Anat..  lix.  1^74,  p.  2'-7.  Pollard  (C*r- 
eiaotuii}  :  Traua.  Path.  Soc.  Lond.,  xxxtI  18b4,  p.  272.  Pnidden  (MuJiliIr  A-^rbo- 
maU)  :  N.  V.  lt(«l.  Rue,,  xxxil  1887,  p.  Si.      Ribbcrt  (Mv«»«iarcuma  >•  ): 

Arch,  f  |«th.  Anal.,  cvi.  1886,  p.  'J^S.     Robertson  and  Dalztel  (Ou  j;. 

Mod.  Jouni.,  xxri.  1^4,  p.  307.     Sabourin(IlH^niurrh  >j  i       1: 

iv.  18Si    Ti.  J474.     Sahlmen:  Vch.  cinfn  Kail  v.  \,ni  i,,  -^    , 

1877.    Sharkey  (I>fM-"  > ■^  of  Cancer  from  Slal.  .   liii-ni.,-. 

Path.  Soc  l.^in«f..  x  -  IPS  ;  (bid.,  xx\\.  1^  Shrady 

Trana.  N.  V.  Mml.  -v  w.  p.  441.        Smith  '^i,       ~       .ma);  N 

Rec.,  xriii.  1880,  p.  32^;  ^tlmt  (IVimary  Saroom*),  Bnt.  iir<i.  Juurn.,  18S£u  ii-  P- 
lOS ;  a/MjPhmory  .Sarcoma I,  Am.  J.  M.  Sc..  xci.  1886.  p.  143.  Steinmaaaj  C«L 
priuanfl  Kicroncareinom.  1889.  Sturm  (Adrnoma) :  Arch.  d.  Ileilk.,  xri.  ms>,  bl 
193.     Thornton  [AlvcoUr  Sttrcoma)  :  TranB.  I'atb.  Soc.  I^nd..  xxxiv.  ISS^  yi.  HI. 
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Whipbam   (LympliadenoniA) :    Tnna.    Path.   Soc.   Lond.,   xxiii.    1871,    }>. 
Williams  (Myo-SArooma) :  TVani.  Path.  Soo.  Load.,  nxlii.  ISSl,  p.  317. 


166. 


V 


Cystic  Dihea.sk, 


716.  The  cysts  found  in  connection  with  renal  cirrhosis  have 
already  been  doscrihed  (Sect  607). 

Sometimes,  even  in  adult  life,  both  kidneys  are  entirely  beset  with 
cysta.  The  organs  under  such  circumstances  are  very  large  ;  and 
the  cysts,  varying  in  size,  are  noticed  projecting  all  over  the  surface 
of  the  cortex  and  it  may  be  that  of  the  inedulla. 

The  history  of  such  cases  usually  is  that  the  individual  is  seized 
with  recurrent  haemitturia  and  albuminuria,  and  dies  with  urtemia. 
There  is  a  period  of  general  ill -health  before  the  urinary  symp- 
toms, which  ma}'  come  on  suddenly,  show  themselves.  How  it 
happens  that  an  individual  can  live  for  any  length  of  time  with  such 
kidneys  is  a  puz/Je. 

Nothing,  so  far,  is  known  as  to  the  cause  of  this  disease.  Lcjars 
(No.  49,  1888,  i.  p.  307)  found  that  in  13  out  of  62  cases  the  kidneys 
were  perceptible  to  palpation  during  life,  and  17  were  associated  ^^th 
cystic  disease  of  the  livor.     In  ali  the  cases  the  disease  was  bilateral. 

The  kidney  is  not  unfrcquently  degenerated  congeniiitUy  in  a 
nner  alike  with  the  foregoing.  The  organs  are  so  large  as  to 
pede  labour  and  may  weigh  several  pounds.  The  entire  kidney 
nee    is    a    continuous    agglomeration    of    cystic    cavities.     The 

tents    are   clear   and    watery.     The    condition    is   almost   always 

ciated  with  malformations  elsewhere,  either  in  the  genito-urinary 

ns  or  in  other  parts  of  the  body. 

Virchow  thought  it  was  due  to  an  imperforate  state  of  the  straight 
tubes  opening  on  the  papilln*.  This  seems  a  very  likely  explanation. 
The  tubuli  urinifori  being  formed  iudepeudenlly  of  the  ureters,  might 
quite  eisily  fail  to  effect  a  junction  with  them. 

LUeraturt  on  C>/.ilii^  IHstaM  of  KidHct/. — Bateman :  Birmingh.  M.  Rev.,  xvi. 
1884,  p.  07.  Beckmann;  Arvh.  f.  i>ath.'  Anut,  ix.  1S55,  p.  221.  Cornil:  Bull. 
Soc.  aiiat.  tie  Par.,  liv.  1879,  ]».  38.1.  Erichsen :  Arcli.  f.  i«th.  AnaL,  xxxi.  1864, 
p.  371.  Ewald  (Total  Cystio  Deecneratiou  in  Adult):  Bor1.  kliu.  Wuchnsclir.,  xxix. 
1893,  p.  7.     Gallois  (Utfa  in  u  H*!U&[  CvH) :  Compt  rend.  8oc.  de  bioL,  iv.  1859, 

^2.  Hanot  (Cystic  Degoncration  in  Auult) ;  Arch.  giin.  de  uied.,  1885,  ii.  p.  721. 
are  (Cyittic  K.  weighing  sixteen  jiouiuIk)  :  Tmn.s.  Path.  Soo.  Loud.,  iii.  1850,  p. 
lai.  Hertz:  Arch.  f.  patli.  Aiiat.,  xxxiit.  IHii.'i,  ji.  2:12.  Hommey :  Cowtribntion 
i  IVtudt!  aimtoiuique  ded  kystcs  du  rulu.  1687.  Kitchener  (Congenital  Cysts  in 
Calf):  Tran«.  Patfi.  Soe.  Lr.nd.,  xxiii.  1872.  p.  311.  Klein:  Aivh.  f.  path.  Anat, 
xxxviL  1866.  p.  601.  Little  (Congenital  Cyst):  Lancet,  1802,  i.  p.  637.  Moore 
(ChoI«?itcrine) :  Trans.  Path.  Soc,  Loud.,  xxxvt.  18>*4,  j>.  272.  PhiUipsoa :  Arch. 
C  path,  Anat,  cxi.  1SS8,  p.  f>i9.  Ritchie  (General  Cystic  Diavaite  in  Adult) :  Rep. 
Lab.  Roy.  Coll.  Phys.  Ediu.,  iv.  1802,  p.  207.  Sabourin :  Arcli.  do  jtliysiol.  norm, 
rt  imth.,  X.  1S82,  i.p.  6;j.  218.  Saundby :  X.  Y.  Mwl.  Reo.,  xxiii.  1883,  ji.  2-1. 
Stiller  (Polycystic  Kidney) :  Bcrl.  kliu.  W'ou]iut»chr.,  xxix.  1802,  p.  270.  Vircnow  : 
.4»eb.  t  |«t)].  Anat.,  xln.  1809,  p.  500. 
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Floating  Kidney. 

717.  In  aoine  cases,  not  very  rare,  the  kidney  can  be  found 
occupying  an  abnormal  position  in  the  abdomen.  The  phenomenon 
appears  to  have  beon  discovered  by  Kaycr,  and  has  been  t^e  subject  of 
considerable  attention.  The  degree  of  muvonient  varies ;  it  has  bcsen 
described  in  a  partictdar  case  us  curres]K>ndiog  to  a  radluH  of  eight  or 
nine  inches.  It  appears  to  be  permitteil  by  one  of  two  cauaes,  namely, 
(1)  where  the  kidney  is  unuaiially  movable  underneath  the  iMritoneum  ; 
and  (2)  where  the  peritoneum  passoa  behind  the  kidney*  and  eo  con- 
stitutes a  meao-nephron  in  which  the  organ  is  embedded. 

Literature  on  FUnliiuf  A'tJ/iiry.— ApoUuit ;  DeuU  niwl.  Wochnwhr.,  xii.  1899, 
p.  712.  Becquet  (Hoiiting) :  Arch.  gnu.  de  mc<J.,  v.  l$65,  p.  5.  Ferber  (Kloatinif) : 
Arch.  f.  [Mtb.  Atmt.,  UL  1871,  n.  D5.  Hepburn  (.louru.  AnaL  aud  rhyaiol.,  ti». 
18S4,  p.  17Jf.  Landau:  Die  Wauderiiicre  d.  Krauco,  1SS1  (Eo^.  tiiuuL  Salaeted 
Mono^^phM  N.  S^d.  Soo.).  Lane:  J.  Anat.  and  PliyaioL,  xx.  16H&,  n.  M4. 
Lindner  (Floating):  Dent.  med.  Wonhnachr.,  x.  1S84,  p.  *ao.  Lncaa  (P.  K.  *a4 
Uydronepbrosu) :  Brit  Meil.  Juum.,  1891,  ii.  ]>.  1343.  Lc  Ray;  Uvs  irina 
mobilw,  1876.  Rollett :  Path.  u.  Theran.  d.  bew»glicheii  Nioro,  isttO.  Schotsc: 
StAditucho  Uutonuch.  ub.  d.  ^liologio  d.  Wandcruiuro,  ll988.  Senator :  ChariU- 
Alio.,  viii  1S8S,  p.  800. 
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Embouc  Infarction.    (See  vol.  i.  p.  680.) 

QenfrtU  LiUnUuTt  o%  Ptttholoffy  ^  JTu/ruy.— Amand  (Variolooa  Xcphritia) 
UarMiUe  vM,,  xxiii.  1886,  p.  452.  Bealc:  Ridnvj  Oiaeuca,  «to.  Charcot: 
LefOM  aur  Iw  maladiw  du  foi«,  dca  roi^s  hiliairaaetdM  reias,  1877.  Christisoo 
(functional  Diaeaaes):  Syst  Pnot  Med.  (Twecdio).  it.  1840,  p.  219.  Dclafidd: 
Syiit,  Tnurt.  Med-  [Peppor],  iv.  1886,  p.  60 ;  ahi\  N.  Y.  Med.  JouriL,  xxxviti.  1869, 
[I,  1  rf  «iv/. ;  Jhid.,  xxxix.  1884,  p.  US.  Oicktnson :  On  Ruaal  and  Urinanr  A(b»>_ 
tions :  aiw  (Alcohol  ma  a  cauw  of),  Brit  Med.  Joiini.,  1872,  u.  j*.  673.  Fwi 
(Kxitcrimrn^l) ;  Vrrhandl.  d.  Cong.  f.  innfro  Med.  Wiosb.,  ri.  1687,  fK.  SlM 
Giuffre:  SuUo  differenti  funne  di  ucfriU',  19S5.  Holt  (Iiifaiitilo  Nephritis) :  Arch.' 
I'olUL,  I'hila.,  iv.  1SS7.  p.  10.^.  Johnson:  Med.  Timos  and  *;«.,  iv.  1862,  p.  3M 
et  jey. ;  Ibid.,  xri.  1858.  p.  I  <t  sfq.  Kiener  and  Kelsch  (Paln-i>-'  ■  ^'rh.  d« 
phyaioU  nonn.  et  jnth. ,  ix.  18^2,  p.  278.     Lancereaux  <Saturnii.  im^d., 

xjc.  1863,  p.  &13.     Lecorch^ :  Tr&itv  den  malaili«>.4  dva  ri'iiiH  et  dr^  ^  l^'^- 

de  Turine.  Lipine:  Oiu  FortscbritU  d.  Nieren|>Hlb<>lu>;it*,  1884.  Litten  (Chalk 
lleUatacis  of  K.) :  Arch.  f.  path.  Anat.,  Ixxxiii.  1>SNl,  p.  r.08.  Newman  :  ])u<«m9 
of  Riduey  (nngiGal},  1888,  rrout :  On  Nature  and  Truitnicnt  of  Stomach  and  R«iii^ 
Piaqaam,  1848.  BCalfe:  A  Practical  Trcativj  on  ItHt-a-st-.i  of  the  KidTicp,  etc..  18A5. 
RaTer:  Traits  dea  maladiea  das  rvina,  1837.  Rickards  (Fatty  Tran''  - 
Brit.  M^d-  Jonm.,  1883,  ii.  p.  2.  Roberts:  A  Practical  Tn-ntior  on  i 
Hcnal  l>iM«a«M,  1885.     Robin  :  Oa/..  niMlde  Par.,i.  ]i!84,  p.  6.      Roosc  :  i 

it*  relations  to  diseanea  uf  Liver  and  Kidneys,  1885.  Rosenstein;  Lhr  Pacii.  u. 
Tharajt.  d.  Nierenkrankheit«n,  1886.  Senator  (Path,  of  K.) :  Arch.  f.  Mtb.  Auat., 
Uxiii.  1878,  p.  1.     StUling:  (Leukemic}:  Arch.  f.  path.  Anat,  \xxx.  1»K),  p.  47& 
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Albuminuria, 
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718.  Definition. — A  comiiiion  in  which  serum^lbumin  and  scrum- 
globulin  (jiaraglolndiu)  are  present  in  (lie  wi-ne  together  or  sejurattlf/. 

The  healthy  urine  should  not  contiiin  a  trace  of  these  substances. 
An  aasertion  to  the  contrary  lias  been  made,  but  recent  researches 
have  failed  to  contirm  it.  Besides  the  above,  VKrious  albuniin-like 
substances  are  sometimes  encountered  in  morbid  urine.  They  are 
chicly  peptone,  alhumoses^  hwrnor/lohin.,  and  occasionally  y^J^r5^////ri»  in 
cases  of  urinary  hnaranrrhage.  The  soruni-nlbiimin  may  be  in  comljina- 
tion  with  an  acid  or  alkah,  as  aeid-  or  idkali-alhumiu.  Serum-globulin 
is  more  diffusible  than  serum-albumin.  It  is  very  abundant  in  the 
albuminuria  associated  with  the  wax-like  kidney. 


General  CaiUie:>  of  Alhumiuiiria. 

As  the  circumstances  under  which  albuminuria  occurs  are  so 
various,  it  follows  that  the  explanation  of  indivi<lual  cases  must 
bo  sought  for  in  a  careful  weighing  of  the  factors  jiresent  in  each. 
Certain  general  considerations,  however,  referring  to  the  excretion  and 
non-excretion  of  albumin  may  now  apprnpHiit^ly  be  discussed. 

There  ai'O  two  fundamental  conditions  under  which  albuminuria  is 
met  with:  (1)  where  there  is  no  gross  lesion  of  the  kidney;  and 
(2)  where  such  is  present.  The  former  is  sometimes  known  as 
hxmatagenous,  the  latter  as  renal  albuminuria.  Some  varieties 
of  the  former  are  Icnown  as  itfnjsiolof^ioil  or  fitnclioiuil.  The  term 
"physiological/'  however,  is  objected  to  by  Gairdner  (No.  478,  p.  40), 
as  no  condition  in  which  the  kidney  allows  albumin  to  escape  into  the 
urine  can  bo  regarded  as  physiological 

There  is  a  certain  relationship  between  the  two  varieties  in  so  far 
as  a  functional  albuminuria  may  in  time  lead  to  degeneration  of  the 
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kidney.     ThiSf  as  already  mentioned  (p.  264),  waa  a  view  entertainc<L 
by  Bright^  and  it  hii«  been  confirmed  in  later  times  by  Semmola. 

Excretion  of  Albumin  a  General  Condition. — The  view  ibat 
alburuiiiuria  is  80inetimt>8  the  result  of  eonie  general  morbid  Etate 
body  would  seem  to  be  favoured  by  the  observation  of  Dockman  (Na 
4.  vii.  1886,  p.  185)  that  albumin  may  be  shed  in  the  saiiva,  BW^at, 
and  bile  of  some  albuminuric^. 

What  this  general  morbid  state  is  which  favours  the  escape 
albumin  at  several  portals  is  questionable.  Rosenbach  (No.  49,  1884, 
L  p.  241)  looks  u{>on  it  as  one  in  which  there  is  a  superfluity  of  looseljf 
united  albumin  in  the  blood.  The  albuminuria  of  btemoglubinui 
jaundice,  diarrhcea,  diabetes,  fever,  peptonuria,  absorption  of  pofli  M 
well  OS  that  of  otherwise  healthy  individuals,  he  regards  as  being  of 
this  nature  And  this  theory  beoms  to  be  supported  by  the  fact 
demonstrated  by  Stockvis  that,  when  egg-albumin  is  injected  into  the 
blood,  albumin  can  be  detected  before  long  in  the  urine.  Not  only  ao^ 
but,  as  shown  by  Lchmann  (No.  13,  xxx.  1864,  ji.  595),  it  is  the 
albumin — that  is  to  say,  the  idbuniiu  which  is  probably  circulating 
in  the  blood — which  in  nearly  every  case  alone  is  excreted.  The 
quantity  passed  in  the  urine,  however,  is  seldom  alike  with  that 
injected.  It  usually  falls  short  of  this,  bat  in  one  instance  wis 
greater  (loc  ft/,  p.  590). 

Claude  Bernard  asserted  that  he  was  successful  in  inducing 
albuminuria  by  the  injection  of  blood-scrum  or  flefibrinaUnl  blood 
taken  from  an  aninial  of  the  same  species  as  that  used  for  the 
experiment.  Stockvis  explains  that  thi<i  follows  only  when  th« 
serum  is  injected  i^pidly,  and  so  raises  the  blood-presaure,  not  when  it 
is  allowed  to  mix  slowly  with  the  bluod. 

Both  experiments,  however,  prove  that  when  albumin  in  &  free 
state  is  present  to  excess  in  the  blood  it  is  rapidly  thrown  off  by  tb« 
kidney  B. 

Its  Point  of  Excretion. — Tlie  Malpigliian  tufl  is  the  point  from 
which  th<.'  albumin  chicHy  exudes  in  albuminun'a.  Posner's  boUif^ 
experiments,  whereby  ho  was  enabled  to  fix  the  albumin  at  its  point 
of  issue,  confirme<l  as  they  were  by  those  of  Ribbert,  Litten,  and 
Nussbaum,  leave  no  room  for  doubt  upon  the  subject  That  the  toft 
is  the  only  part  of  the  kidney  from  which  it  exudes  is  not  quite  so 
clear.  Stewart  (No.  470,  p.  67)  believes  that  the  convoluted  tubules 
are  very  often  a  source  of  it. 

Non-Excretion  of  Albumin  in  Health. — Albumin  p^sees 
thrtmgh  the  ves-^cU  only  under  preA^ure^  and  therefore,  like  the  wal«r, 
is  a  purt>  filtrtit<].  The  quantity,  moreover,  as  already  explainefl] 
(vol.  L  p.  32*J),  is  pro|>ortional  thereto.  The  question  therefore 
comes  to  be — Why  does  the  albumin  not  escape  under  conditions  of 
health! 

r.  Wittich  (Xo.  IS,  x.  I6i6,  p.  S8S)  went  the  Irngtb  of  sd»ittlng  Out 
aibamin  tlou  nctUAllj  Mcsfw  into  tb«  tab«%  bat  tliat  it  U  rosWrlM  bjr 
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epitlielium.  Acoordiug  to  Posncr  (Ko.  13,  ISSO^  Ixxk.  p.  311),  it  is  absent  from  the 
capsular  sptce  in  health.  His  experiments  consisted  in  rapidly  excising  the  kidney 
aud  fixing  the  albumin  by  boiling.  It  should  be  mentioned,  however,  that  this 
obserratioa  hns  uot  been  eoufirmedby  Adanii  (No.  179,  vi.  p.  42S),  who  states  that 
he  has  lately  found  albumin  in  the  capsular  space  iu  quite  hcaltliy  individuals. 
Thia  may  quite  pouihly  have  been  accidental. 

The  view  taken  by  Heidenhain  (No.  475,  v.  p.  336)  of  the 
matter  soems  the  most  rational  and  is  that  genemlly  adopted  He 
holds  that  it  ia  the  layer  of  ppithelitim  over  the  surface  of  the 
glomerulus  which  prevents  the  albumin  escaping. 

This  view  at  first  seems  almost  incomprehcnsibk,  but  wo  have  many  (acta,  both 
from  llie  animal  aud  vegt^taMe  kingdom,  to  show  that  a  similar  delicate  epithelial 
coveriu)(  presents  a  sufticicnt  obstaelu  to  the  escape  of  certain  substances.  Thus 
the  catidiiioDs  of  the  glomerulus  are  very  much  the  same  as  those  iu  the  alveoU  of 
the  lung.  The  vessels  in  the  alveolar  walls  are  covered  only  by  a  delicate  single 
layer  of  Hqusmea,  which,  however,  apparently  prevents  the  escape  of  albumin  into 
the  air-sacs. 

Then  the  shell-membrane  of  the  fowl's  egg  will  allow  a  ^lution  of  sngar  to  pass 
through  it  in  one  itircrtinn  but  not  in  atinther  ;  the  sldn  of  the  grape  diflplays  a 
similar  action  ;  the  gaJl-bUdder  retains  bile  during  life  ;  and  Descemet'a 
membrane  exerts  a  similar  retentive  control  ii[>on  the  aqueous  humour  of  the  vye. 

These  as  yet  uiie.xptuined  phenomena  of  nnimiil  membranes  show 
that,  delicate  as  they  are,  they  may  play  a  profound  part  in  the 
regulation  of  secretion  and  excretion.  It  does  not,  therefore,  surpass 
the  boimds  of  possibility  tiiat  the  epithelial  layer  covering  the  tuft  of 
the  Malpighiau  body  may  similarly  prevent  the  exudation  of  albumin 
into  the  intra-capsular  space. 

In  the  case  of  the  glomeruhis  we  have  to  do  with  a  closed 
chamber  in  which  a  series  of  loops  of  blotxl-vesRels,  with  the  exception 
of  their  being  covered  by  a  highly  expansile  and  delicate  membrane, 
are  lying  almost  quite  loose.  Between  the  loops  are  abundant 
plasma  spaces  in  communication  with  the  lymphatics  surrounding  the 
roots  of  the  vessels  of  ingrejw  and  egress.  There  is  every  likelihood 
that,  as  in  other  parts  of  the  body,  an  albuminous  liquid  is  continually 
oosing  from  these  vascular  loopsj.  The  albuminous  i>art  of  the  liquid, 
however,  fails  to  pass  the  epitheliid  investment  and  is  removed  by  the 
lymphatics  of  the  tuft. 

Mechanism  of  Albuminuria. — When,  however,  tJu  qtiantUtf 
of  ail/unn/t  pfttrfd  iml  nufnudly  Jrani  tfte  tr.iw/it  vj  the  iu/t  is  exeeedsd^ 

for  instance,  in  albuminuria  from  the  injection  of  egg-albumin  into 

blood,  it  is  easy  to  see  how  the  Ij-mphatics  of  the  tuft  may  fail  to 
cope  witli  it,  and  how,  consequently,  some  of  it  may  permeate  through 
the  epithelial  layer  and  escape  into  the  intra-capsular  space. 

Should  the  capillaries  of  the  luj\  on  the  other  hand,  be  suffering 
from  rwitjeslwHy  with  retardation  to  the  escape  of  blooil  from  the 
glomerular  vessels  of  exit,  it  can  be  readily  understood  that  liquid  will 
distend  the  lymph-spaces  of  the  tuft,  and  cause  the  epithelial  covering 
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to  become  loosened  or  to  desquamate.  There  is  no  commoner  appear- 
ance in  the  morbid  kidney  than  that  of  distension  of  the  inter-ca]iilUrT 
spaces  of  the  tiifU 

AVe  can  suppose  that,  even  in  fiealtkf  undt^r  unduly  great  tnuscul&r 
exertion,  more  particularly  after  a  period  of  rest,  distension  uf  thm 
glomerular  capillaries  mi*;!;ht  ensue  with  the  result  just  nuMitionrd. 
Cases  of  this  kind,  as  is  well  known  (see  p.  316),  are  of  common 
occurrence,  and  the  condition  known  as  "Cyclic  AlbuminnriA"  (f.r.) 
is  probably  to  be  explained  on  similar  grounds. 

The  principles  upon  which  the  albumin  is  prevented  cacaping  from 
the  glomerular  tuft,  as  before  remarked,  are,  in  all  possibihty,  aJikr 
with  those  which  prevent  the  albumin  of  the  lymph-vessels  of  the  lung 
from  escaping  into  the  air-saes.  So  long  as  the  l^miph-spaces  ana  not 
overloaded,  the  single  layer  of  epithelium  is  sufficient  in  either  case  U> 
prevent  the  escape  of  albumin.  \Mien  slight  lymph -congeation  is 
present,  or  when  the  protective  epithelium  degenerates,  and  mora 
|>articularly  M*hen  these  conditions  are  complicated  by  vascalar 
distension  and  a  high  blood-pressure,  the  albumins  readily  Bnd  their 
way  out  uf  the  vessels,  distend  the  glomerular  lymph-apaoea,  and 
overflow  into  the  capsule  or  air-sac  as  the  case  may  be. 

Albuminuria  foilmcs  ichen  the  circukUion  i$  cvt  of  from  the  kidney  /et 
tome  hows  and  swldeiUy  allowed  to  return.  This  is  a  case  in  point 
illaitntive  of  what  baa  just  been  said.  The  flux  of  blood  on  removal 
of  the  ligature  or  other  mechanical  means  employed  to  arrest  Um 
circulation  through  the  artery,  or  that  poured  into  the  organ  Crom 
collateral  channels  while  the  ligattu*e  is  still  applied,  tends  to  ouiM 
dilatation  of  tlie  renal  capitlariofl,  together  with  laceration  and  rupture 
of  the  layer  of  epithelium  oorering  the  tuft. 

In  the  case  of  vemms  tur^scaux,  say  from  taltnUar  dimue  o, 
hearty   the   vessels  of  the  glomeruli  become   much   distended. 
capillaries  might  be  held  aa  ready  to  burst  (see  Fig.  337),  and 
of  them  do  rupture. 

The  structure  uf  the  glouiendu.s,  in  some  respects,  is  allied  to  tliat 
of  the  eyeball.  The  expanded  mass  of  capillaries  having  to  return  it* 
blood  through  a  narrow  outlet  embraced  by  the  tough  reaiatant  capsule 
of  the  glomerulus,  the  greater  the  distension  of  these  capillane«  the 
more  tendency  there  is  to  their  strangulation.  It  can  eaaily  bQ 
understood  how,  in  6uch  an  event,  the  delicate  cpitlielial  cor 
the  tuft  becomes  injured,  desquamates,  and  allows  albumin  to  c 
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Faridies  of  AlbwninmvL 

Hereditary.— Dickinson  (No.  6,  1889,  L  p.  1066)  has 
an  instance  whore  it  was  distinctly  hereditary.     In  one  member  of 
family,  however,  in  whom  he  had  the  opportunity  of  making  an  examina- 
tion after  dejith  he  found  the  kidney  to  be  contracted  and  granular. 

In  Newly  Born, — Albumin  is  often  found  In  the  urine  of  tht 
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newly-horn  child.  Kibbert  (No.  13,  xcviii.  1884,  p.  627)  says  that  an 
albuminous  transudate  is  poured  out  of  the  glomernlar  vessels  in  the 
embryo  at  an  early  period.  The  escape  is  caused  by  the  impt^rfect 
state  of  development  of  the  glomeruli.  It  is  the  continuance  of  this 
which  occasions  the  alburaimiria  of  the  child  at  full  time. 

Dietetic. — From  the  experiments  of  Berzeliiw,  Stockvis,  Parkcs, 
Pavy,  Senator,  Brunton,  D'Arry  Powpr,  an<l  others,  it  has  long  been 
known  that  egg-albumin,  either  takt-n  to  excess  in  a  dietary  or  injected 
into  the  circulation  (see  p.  312),  will  rapidly  induce  albuminuria.  The 
consumption  of  half  a  dozen  eggs  will  frequently  occasion  it  A  diet 
rich  in  other  proteids  has  been  known  to  give  rise  to  the  same 
effects.  Many  forms  of  dyspepsia  are  also  accompanied  by  albumin  in 
the  urine, 

From  Mental  Fatigue. — This  is  referred  to,  particularly  by 
Clark,  as  a  common  cause  of  temporary  albuminuria. 

From  Inunction  of  the  Skin. — Inunction  has  been  noticed  as 
a  cause  of  albuminuria  by  Lassar  (No,  13,  Ixxii.  1878,  p.  132)  and 
Unna  (No.  13,  Ixxiv.  1S78,  p.  424).  Such  cases  have  usually  been 
accounted  for  by  the  inunction  causing  cutaneous  asphyxia. 

Lossar's  experiments,  however  (No.  13,  Ixxvii.  1879,  p.  157), 
afford  another  possible  explanation.  When  petroleum  is  administered 
to  rabbits  it  does  not  seem  to  do  them  much  harm  up  to  a  dose  of 
about  15  c.c  Albuminuria  follows,  however,  when  the  greater  part  of 
the  skin  is  bnishexi  over  with  it.  A  resinona-smolling  compound  is 
tirst  secreted,  next  peptone^  and  [astly  albumin.  The  first,  he  thinks, 
passes  the  renai  epithelium  without  lesion,  but  renders  it  pervious  to 
albmninous  substances.  The  kidney  under  these  circumstances  is 
found  fiiU  of  oil  globules,  which  lie  in  the  tubular  epithelium,  in  the 
tabes  themselves,  and  in  the  vessels  of  the  glomonili.  This  of  course 
might  account  for  the  albuminuria. 

In  Exophthalmic  Goitre. — The  subjects  of  this  disease,  as 
shown  by  Begbie  (No.  479,  p.  340),  we  liable  to  attacks  of  temporary 
albuminuria.  The  quantity  of  albumin  is  large  and  often  shows  itself 
after  meals. 

Albuminuria  in  the  apparently  Healthy. — It  has  been  known 
now  for  several  years  th:it  alluimin,  u.sually  in  small  but  sometimes  in 
large  quantity,  may  bo  present  in  the  urine  of  ])ersous  otherwise  in 
good  health. 

Gull  first  drew  attention  to  thi.i  remarkable  fact  during  a  iliftcu-sfiion  at  the 
Royal  Medico-Chirurgical  Society  of  London  in  the  year  1873,  He  cmpbasified  tho 
fact  of  its  presence  in  the  urine  of  boys  and  young  mun. 

Moxon's  paper  in  Guy's  Hospital  Reports  for  1S78,  aud  that  of  Lcubo  in 
Virchow'a  Archirea  for  the  same  year,  settled  the  possibility  of  its  occurrence 
under  such  circurastancea.  Tbo  more  recent  observations  of  Stewart  (No.  470}  and 
of  Saundby  (Xo.  '180)  Lave  addctl  mucli  weight  to  this  tvBtimouy. 

Kot  only  in  a  particular  class  of  irtdividuals,  such  as  soldiers,  in 
whom  there  might  be  some  intrinsic  cause  to  account  for  it,  but, 
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apparently,   in   all  classes  of  eocioty,   and  in   old  and   young  idike, 
albuminuria  will  be  found  in  aatoniahingly  large  proportion. 

8t«inrt  concludes  that  it  prvvuU  in  one-third  of  otbenriM  healthy  pvnoiu. 

Leube  divides  the  cams  into  two  categories:  (1)  those  where  the  Albaain  k 
shed  without  exertion  ;  and  (2)  those  where  it  appears  only  under  vigorona  exerdask 
He  found  the  former  in  4  per  cent  of  boslthy  soldier*,  the  latter  in  12  per  c«nL 

A.  W.  Stirling  detected  it  in  77  out  of  369  healthy  hoys  in  t  trtinSog-ahIp  <» 
the  Thamt-Ji.  It  waa  not  tempomry,  hut  lantetl  for  months.  Those  hoya  who  vri* 
omploycd  in  tlio  band  gave  tlie  higheit  pcroeutage,  lie  believes  &om  the  exertka 
oonneotod  with  blowing  wind-inatramcnla.  Out  of  37  boys  who  were  knowti  to  W 
maatarbators,  14  had  albuminuria. 

St«wart  further  asserts  that  its  frequency  incrMx^  vnik  age ;  that 
^noderoU  txermae  diminishes  rather  than  increases  it;  but  that  xttrt 
exarvr  frequently  induces  it.  C(*ld  bathing  develops  or  increases  it  in 
some  individuals  (p.  30). 

Cyclical  Albuminuria. — There  is  a  variety  of  albuminuria 
wiiich  comes  on  uith  regubirity  in  the  apparently  healthy  at  a 
particular  time  of  the  day,  usually  about  three  hours  after  rising, 
and  which  disappears  towards  evening.  It  was  termed  "cyclic 
albuminuria"  by  Pavy.  It  disappears  when  the  individual  is  recum- 
bent The  cause  of  it«  showing  itself  in  the  forenoon  is  probably  the 
sudden  stnun  on  the  circulation  from  muscular  exertion  after  a  period 
of  rest.     It  tloos  not  appear  to  be  duo  to  the  takiiij:  of  the  first  meaL 

Intermittent  or  Paroxysmal  Albuminuria.  —  In  thia  the 
albumin  ap[>car8  at  irregular  intervals;  the  urine  is  healthy  at  Othsr 
times.  Johnson  (No.  6,  1689,  ii.  p.  421)  affirms  that  it  may  beoone 
habitual  by  neglect.  Ralfc,  along  with  Oliver  and  Paton,  looks  upon 
it  as  causL'd  by  increased  destruction  of  blood-corpuscles  in  the  liver. 

From  Heart  Disease. — Cases  have  occasionally  been  recorded 
where  :vn  individual  has  livotl  t^  middle  or  old  age  witli  a  loud  cardiae 
murmur,  without  the  occurrence  of  albuminuria.  In  some  of  thcM 
oases  the  cardiac  defect  has  been  congtniital.  In  the  vast  majority  of 
instances  of  valvular  lesion  albumin  will  be  found  at  some  time  in 
the  course  of  the  case.  The  cause  of  it  has  already  been  diseoMod 
(p.  290). 

From  Organic  Disease  of  the  Kidney. — In  almost  all  orgaak 
diseases  of  the  organ  albumin  will  be  found  in  the  urine.  In  the 
three  varieties  of  kidney  disorder  associated  with  Bright*s 
Iq.v*)  it  will  practically  1>e  fotmd  without  exception,  although  in 
forms  more  abundant  than  in  others.  In  tlie  cirrhotic  form  of  the 
disease  it  may  at  times  be  abst^nt  The  causes  of  the  albuminuria  in 
these  cases  are  considero«l  under  the  individual  titles  (Chaji.  LXIL). 

From  Medicinal  Agents,  etc.  —  Many  poisonous  substance^ 
such  as  rnnihnrvles^  hirjtentinr^  rarholic  acuif  ofHoM^  etc.,  when  ad- 
ministered sufficiently  long,  and  when  given  in  small  dosej;,  have  U>e 
power  of  inducing  albuminuria.     Most  of  them  act  by  deranging  the 
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structure  of  the  organ-     The  epithelium  of  the  convoluted  tubes  ia  in 
most  instances  injured  at  Erst  hand, 

Alhuminnria  and  Life  Inmranct, 

It  used  to  be  thought  that  if  an  individual  showed  a  trace  of 
albumin  in  his  urine  tho  life  of  tliat  fxirson  ought  not  to  be  considered 
fit  for  insurance.  Such  a  notion  is  now  fast  disappearing.  As 
previously  described,  a  little  albumin  may  from  time  to  time  be  found 
in  the  urine  of  persons  in  good  enough  health.  The  danger  is  bound 
up  witli  the  cause  giving  rim  to  it.  Mahomed  used  to  say  that  the 
significance  of  albuminuria  was  uiitrustworthy  without  the  recoitl  of 
the  8phygmogj*aph,  The  albuminuria  of  the  otherwise  healtljy  is  not 
accompanied  by  high  arteriid  pressure  ;  and  it  is  where  it  is  coexistent 
vrith  this  tliat  there  ia  special  danger.  Saundhy  (No.  6,  1889,  ii. 
p.  423)  says  that  if  the  albuminuria  disappears  during  the  recumbent 
position  the  life  may  be  accepted.  Where,  however,  the  condition  is 
associated  with  evident  organic  disease  of  the  organ,  where  it  is  in 
large  or  small  amount  but  persistent,  where  it  baa  followed  upon 
scarlet  fever,  or  where  it  is  accompanied  by  high  arteriul  pressuro,  the 
prognosis  is^  to  say  the  least  of  it,  doubtful,  and  the  lii'e  should  be 
rejected. 

Tests  for  Serum^ Albumin  and  Serum-Globulin.^ 

Heat  Test. — When  urine  containing  senun-albumiu  or  serum- 
globulin  is  l>oiIed,  these  two  bodies,  as  a  ni!e,  are  precipitated.  Heat 
has  not  this  effect  on  peptones  or  j^ropoptones.  The  precipitation  of 
the  Berum-albumin  commences  at  140"  F,,  and  is  copious  at  from  162* 
to  1G7°.  If  tlie  albumin  is  in  the  form  of  its  acid  (acid-albumin)  or 
alkaline  (alkali-albumin)  compounds,  it  will  not  precipitate  by  heat. 

If  a  tractf  of  nitric  acid  has  been  in  the  tube  previous  to  boating 
the  urino^  tho  albumiu  will  not  precipitate.  This  is  not  the  case  when 
the  quantity  of  nitric  acid  is  greater  than  a  mere  ti*acc.  A  propor- 
tionally large  quantity  of  nitric  acid  precipitates  the  albumin  in  the 
cold. 

The  precipitate  which  is  thrown  ilown  by  heat  is  not  always 
albumin.  It  may  be  composed  of  earthy  phosphates.  The  addition 
of  sufficient  acetic  or  nitric  acid  to  acidulate  the  urine  will  redissolve 
the  precipitate  if  due  to  phosphates,  but  tends  to  render  that  caused 
by  albumin  more  evident. 

Acidulation  and  Heat  Test. — Acidulate  slightly  with  acetic  or 
citric  scid  and  boil  the  upper  layers  of  the  urine.  This  is  a  test  of 
extreme  delicacy.      Any  precipitate  that  appears  is  albumin.      Care 

'  dnless  the  urine  ia  clear  it  ahouM  be  filtered  bofore  reagents  are  applied.  In 
examining  for  a  precipitate?  a  clear  oblique  liRlit  abould  be  allowed  to  pa^a  tlinrugh 
tht?  t«Bt-tab«t  and  a  black  surface,  sucb  oa  the  sloerti  of  a  coat,  be  held  at  some 
dtatance  in  frooL     The  urine  must  not  be  putrid  at  the  time  of  testing. 
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must  be  taken,  however,  not  to  add  too  much  of  the  acid,  as  m  T«rj 
alight  excess  will  prevent  the  coagulation  of  the  albumin,  even  although 
it  is  present  in  large  quantity. 

Heller's  Cold  Nitric  Acid  Test. — Pour  Bomo  strong  nitric  acid 
into  a  test-tubo  to  tlie  height  of  sX^wi  half  an  inch ;  then  fold  a  filter 
paper,  moisten  it,  and  placing  the  tip  of  the  filter  against  the  inside  of 
the  mouth  of  the  test-tube  |X)ur  the  urine  to  be  tested  into  the  filter 
so  that  it  will  jKiiJs  through  the  |iaper  and  trickle  gently  down  U» 
side  of  the  tube,  thus  forming  a  layer  of  urine  above  the  acid.  1!  thif 
method  be  adopted  the  line  of  demarcation  between  the  urine  and  the 
acid  is  sharp  and  defined ;  and  if  albumin  be  present  a  cloud  will  form 
at  the  line  of  junction  of  the  two  fluids.  If  the  albumin  l>e  present 
in  quantity,  the  cloud  will  form  rapidly  and  will  bo  dense.  Il 
resembles  a  narrow  ])lug  of  compressed  cotton  wool.  If  the  aJbomin 
be  in  small  quantity  the  cloud  may  not  ajipear  till  the  urine  and  the 
acid  have  been  in  contact  for  some  time,  and  when  it  does  apj»car  it 
will  be  much  loss  dense  and  may  amount  to  only  a  very  faint  ring. 
Thus  applied,  the  test  is  a  most  delicate  one.  Should  Hw  uHno  lie 
concentrated  a  crystalline  cloud  of  nitrate  of  urea  may  form  in  the 
same  situation,  even  although  albumin  is  absent.  The  crystalline 
character  of  the  cloud  is  distinctive.  The  acid  also  causes  a  precipi- 
tate with  the  urine  of  patients  taking  copaiba,  cubebe,  or  salicylic  acid. 
The  situation  of  the  clouduiess  in  these  latter  cases  is  not  at  the  line 
of  contact  of  the  unne  and  the  acid,  but  extends  further  up.  It  nuijr 
give  a  cloud  com|M)8cd  of  urates. 

Johnson's  Picric  Acid  Test. — A  saturau^l  solution  of  iiicrte 
acid  is  pix'pared  by  boiling  an  excels  of  picric  acid  with  distilltHl  wattf 
and  setting  aside  to  cool.  The  solution  is  subsequently  filtered. 
Pour  about  four  inches  of  unne  into  a  testrtube,  and  holding  the  tub* 
inclined  pour  in  the  test  solution  so  as  to  allow  the  upper  la/en  ol 
the  urine  to  mix  with  it  Mixture  is  absolutely  necessary,  not  nm 
contact.  Precipitation  extends  as  far  as  the  picric  acid  pvoetrmtM^ 
On  setting  aside  the  tube  the  ooagiUated  albumin  forms  a  stratmii  al 
the  lowest  pfiint  of  junction  of  the  two  liquids.  The  precipitate  is 
increased  by  heating. 

The  reagent  precipitates  albumin  and  globulin  ;  it  also  preeipitatet 
peptone  and  pro|>cptone.  The  latt^  precipitates,  however,  are 
dissolved  by  heat 

Johnson  (No.  6,  1889,  ii.  \\  419)  says  this  is  the  most  delicate  of 
all  tests  for  minute  quantities  of  albumin,  more  particularly  when 
combined  with  heating.  Any  opalescence  from  picric  acid  increased  and 
not  dissolved  by  heat  is  albumin,  except  in  rare  cases  of  separation  of 
uric  acid.  In  this  exceptional  instance  the  crystals  can  be  seen  with  the 
microscope.  It  and  in  fact  all  acid  tests  have  been  alleged  to  pre- 
cipitate mui.-in.      He  affirms  that  picric  acid  doc8  not  do  so. 

Pavy's  Fcrrocyanide  of  Potassium  Test — Prepare  a  ooU 
saturatod   solution  of   ferrocyanide  of  potassium  in  distilled 
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Acidulate  the  urine  with  acetic  or  citric  acid.  Add  a  few  drops  of  the 
feiT0C3'anide  liquid  :iTid  a  turbidity  of  precipitated  albumtn  will  follow. 

Tanret's  Potassio-Mercuric-Iodide  Test— The  t^stBolution 
is  prepared  by  mixing  2*7  parts  of  mercuric  chloride  and  G'64  parts  of 
potassium  ioilidc  with  100  parts  water.  The  urine  must  be  acidified 
with  a  few  drops  of  acetic  or  citric  acid.  Pnrdy's  method  (No.  483, 
p.  41)  of  a]>plying  tho  reagent  is  to  fill  a  test-tube  with  the  suspected 
urine  to  within  an  inch  of  the  top.  The  urine  is  next  acidified  and 
the  tube  is  allowed  to  stand  for  a  minute  or  two,  when,  if  mucin  be 
present^,  a  slight  turbidity  will  be  apparent.  Suppose  it  has  become 
turbid.  One-half  of  tho  mixture  is  next  poured  into  a  similar-sized 
tefit-tul>ti  and  the  mercuric  solution  added  to  tlie  extent  of  a  few  drops 
to  the  remainder,  when  the  two  tubes  are  compared  side  by  side.  If 
the  turbidity  be  increased  by  the  addition  of  the  mercuric  solution, 
and  iloes  not  return  on  heating  to  the  ori^nal  cloudiness  caused  by 
the  precipitated  mucin,  albumin  is  present  It  precipitates  peptones, 
propeptones,  acid-  and  alkali-albumin,  urates,  alkaloids,  and  oleo-reains. 
The  precipitate  with  peptones  and  propeptoncs  is  soluble  on  heating. 

Roberts*  Brine  Test — When  an  all^!nnlnou.s  urine  is  treated 
with  a  saturated  solution  of  common  salt  not  the  slightest  preci]>itate 
is  thrown  down,  Ifjiowever,  it  be  previously  ahghtly  acid\ilated  with 
hydrochloric  acid  the  albumin  is  separated  as  a  copious  white  cloud. 
The  best  degree  of  acidiilation  is  obtained  with  about  5  ]>er  cent  of 
tho  dilute  hydrochloric  acid  of  the  British  Pharmacopoeia.  Tho  reagent 
also  precipitates  peptones  (No.  59,  1882,  ii.  p.  613). 

Oliver's  Sodium  Tungstate  Test. — Mix  together  equal  parts 
of  saturated  solutions  of  sodium  tungstate  and  of  citric  acid.  An 
albumin  precipitant  of  great  delicacy  is  obtained.  It  can  bo  either 
dropped  into  the  urine  or  used  after  the  contact  method  of  Holler 
(p.  318)  [No.  59,  1883,  i.  p.  191]. 

Salicyl-Sulphonic  Acid  Test — The  substance  employed  has 
the  composition  C^H  ,(OHKSO,^H)COOHjand  is  prepared  by  the  action 
of  sulphuric  anhydride  upon  salicylic  acid,  or  by  heating  salicylic  acid 
with  concentrated  sulphuric  acid.  It  precipitates  all  kinds  of  proteid 
matter.  The  precijiitate,  however,  with  albumose  and  peptone  dis- 
solves  on  heating,  to  be  again  precipitated  on  cooling. 

AVbeu  employed  for  tlio  iletection  of  traces  of  albumin,  M'Williaui  rwoiauiends 
placiog  a  small  quantity  (say  20-30  raijiiinsj  of  the  ulbtimiaoiia  liquid  in  a  narrow  test- 
tube  and  adding  to  it  a  drop  or  two  of  ftotumted  aqueous  solution  of  eaUcyl-sulphonic 
acid.  The  two  are  shaken  up  and  the  tube  is  liuld  while  lioiug  examined  against  a 
Mack  background.  The  teat  is  said  to  be  very  delicate.  Various  precautious  are 
necenwry  in  applying  it  for  tho  detection  of  albumiu  in  urine  (sec  original,  No. 
ft.  ISn,  i.  p.  837). 


Relative  Value  of  these  Tests. — Opinion  differs  as  to  the 
Ipective  yuXmq  of  the  above.     Of  latu,  however,  authorities  such  as 
Roberts  have  pretty  generally  come  to  the  conclusion  that  the  old  heat 
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and  the  cold  nitric  acid  teats  are  subject  to  fewer  fallaciea  than  any  of 
the  others,  and  are  quite  sufiiciently  delicate  for  all  practical  purpoM^ 


QuANnxATrv-E  Analysis  of  Albumin. 

By  Weight — ^The  urine  is  acidulated  with  acetic  aci<l  and  pr^ 
cipitated  by  means  of  a  water  Ijiith  at  boiIingi>oint.  It  is  thi^n  fili«?r»^ 
through  a  pa|)cr  previously  weighed.  Th«  precipitate  and  pajwr  are  nejil 
dried  in  a  hot-air  chamber  until  they  cease  to  loee  weight,  and  th« 
tdtimnte  weight  ascertained. 

By  Esbach's  Tubes. — This  method  has  already  been  detailed 
(see  vol.  i.  p,  345). 

Differential  Tests  for  Globuun. 

As  previously  mentioned,  globulin  gives  nearly  all  the  re-actioiu  d 
somm-nlbumin  with  the  te.sts  just  described.  From  the  fact^  bowercr, 
that  it  is  held  in  solution  by  dilute  sodium  chloride  solution,  a  cloudy 
precipitate  is  often  afforded  by  pouring  the  urine  into  distilled  water 
Magnesium  sulphate  produces  a  milky  opacity,  but  the  same  opacity  is 
forthcoming  «4th  acid-  and  alkali-albumin. 


Oliver's  Test  Papers. 


The  above  teats  for  albumin,  globulin^  etc.,  can  bo  very  emiTViiientlr 
carried  out  at  the  bedside  by  means  of  Oliver's  test  papen,  in  which 
the  test  [Hiper  is  saturated  with  a  definite  quantity  of  tlie  Tmrioas 
reagents.     (See  his  work  on  Bfdsuie  Urine-Te$ting,) 

Pkptonuru. 

719.  Tlie  name  is  applied  to  a  condition  of  the  urine  in  which 
ifl  present.  It  will  be  remembered  that  the  peptone  deriveil  from  U9 
alimentai-y  canal  disappears  almost  immediately  after  its  abtorptioo 
(SecL  826).  Wore  it  otherwise,  the  presence  of  peptone  in  arino  might 
be  easily  explained.  Peptonuria  is  not  necessarily  associated  with 
ordinary  albuminuria,  nor  is  the  reverse  the  case.  It  appoar%  mora* 
over,  to  be  exceedingly  rare  in  the  otherwise  healthy,  and  is  usimUy  an 
accompaniment  of  suppurative  affections  such  as  enmpouM  ymmmoahi, 
perit^mittA,  and  sttppiitrititr  mrniuf/ilis.  Its  presence  is  eveo  said  to  1w 
diagnostic  between  suppurative  and  tubercular  meningitis.  It  mij^fat  be 
present  naturally  where  the  transformation  of  pcptj^nes  aa  they  enter 
the  bloud,  either  from  too  rapid  absorption  or  from  their  being  abtorbad 
in  too  great  quantity,  is  not  completed.  Derangements  of  thi>  Irrrr, 
it  is  said,  may  also  occasion  it.  It  occurs  in  pneumonia  as  the 
tem]K*ratHire  Wginn  to  fall. 

According  to  ^?ahii,  Gehrig,  and  others,  the  normal  urin«  oobtaim 
pejwin,  trypsin,  and  diastatic  ferments  in  var^^ing  quantity.     T\mr 
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argumont  for  the  presence  of  these  bodies  in  health  is  b&aod  upon  the 
experience  that  ;i  piece  of  washfd  fibrin  may  sometimes  be  digested 
in  fresh  urine.  This  digestion,  in  excess,  they  regard  as  a  possible 
cause  of  peptonuria.  CUrk  (No.  481,  i.  1864)  and  Mahomed  (No.  63, 
xlii.  1884,  p.  2'Jfi)  have  notcil  that  iiririe  coiitAinin;;  albumin  which 
luuy  precipitate  with  heat  when  tirst  pju^sed,  will  sometimes  cease  tu 
do  so  after  twelve  ho\irs.      Possibly  the  iilbumin  becomes  peptonised. 

Maixner  (Xo.  49,  1886,  i.  p.  252)  estimated  the  quantity  of  peptone 
present  in  the  urine  in  \-arious  disejises,  and  found  that  it  varies  con- 
siderably. Ho  employed  the  coiorimetric  method  of  Hofmeister.  The 
percentage  in  a  case  of  empyema  was  OtiG  ;  in  one  of  pneumonia  0693, 
and  in  another  0'70.  The  bir^est  daily  amounts  wtre  found  in  an  instjince 
of  empyema  (4*90  grm.)  and  one  of  pneumonia  (4112  grm.).  The  shed- 
dinj;  of  peptone  in  pneumonia  commonced  with  the  onset  of  the  crisis. 
As  a  rule,  it  diminished  by  the  end  of  the  second  week  of  the  disease 
and  disappeared  by  the  third  M'eek.  The  entire  amount  passed,  in  one 
case  of  pneumonia,  came  to  1 1'2  gnn.  in  six  days  ;  in  a  second,  to  18*5 
grm.  also  in  six  days  ;  and  in  a  third,  to  19*036  grm.  in  eleven  days. 


Tests  fttr  Pephnr. 

Fehling's  Solution. — Pour  some  Febling's  solution,  diluted  with 
an  equal  quantity  of  water,  into  a  test-tube  and  allow  the  urine  to 

j  run  down  the  side  of  the  tube  so  as  to  cover  it.  At  the  ]>oint  of 
contact  a  rose-pink  or  purple  colour  \vill  be  noticed  if  peptone  is 
present.     Seruruallnimin  bometimes  gives  a  brownish-rod  hue. 

!  Randolph's  Test. — Randolph  of  Philadelphia  recommends  the 
following  process  : — It  is  based  on  the  fact  that  if  acid  nitmle  of  mercury 
(Millon's  reagent)  be  added    to   a   cold  aqueous  solution   of   potussic 

•  iodide,  a  red  precipitate  of  mercuric  iodide  always  appears.  If, 
however,  either  pept<^jnes  or  biliary  salt-s  be  present,  the  precipitate  of 

]  nascent  mercuric  io<iide  assumes  a  yellow  colour.     The  quantity  of 

j  ])ota8sic  iodide  employed  should  ho  limited. 

r  The  presence  of  so-called  prupeptone  in  the  urine  for  long  gave  rise 
itewhat  were  regarded,  from  the  behaviour  of  this  sul»stanco  with  re- 
pipilts,  as  anomalous  cases  of  albuminuria.  Pro]>e]ttone  was  considered 
^o  l>e  closely  related  to,  if  mit  identical  with,  Hence  Jones'  albumin. 
'  As  is  now  known  (see  Chapters  on  Digestion)  the  so-called  propep- 
tone  is  in  reality  a  mixture  of  sevenil  proteids  which  go  by  the  name 
of  albumoses.     Albumose  is  commonly  an  ingredient  of  the  urine  in 

disease  of  the  medulla  of  bone. 

I 

Pocner  (No.  43,  xxv.  1888.  p.  117)  wiys  thfit  urine  contaminaiHl  with  seminal 
I  conitita«ntA  contains  proj>cptuno  (heiniAlbumosol.  Tho  mudJy  uiine  gives  a  cImt 
I  filtrate,  in  which  by  mcauB  of  nitric  or  picric  acid  a  precipitate  is  thrown  dowu  in  the 
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cold.     In  the  cam  of  the  nitric  acid  thU  disapprora  on  hrating,  with  the  prottDclMa^ 
of  a  yellow  colaur.      A  preci)iitate  is  alio  fortlii;oiiiiii|^'  willi  ai-rtir  %c\\\  and 
centrated  urine,  as  well  aa  with  ferrocyanido  of  jiotA«siuiii  in  the  cold. 
with  the  admixture  of  a  little  cuprie  sulphate  givca  the  biuret  naction.      TV 
propcptone  appears  to  be  contained  in  the  semen. 


H^.MOGI/>J«NURU. 

720.  Definition. — A  dLiea,sr  r^wraf^ruW  htf  thr  fhftlihjui  oj  thr 
>0iU>Virintj  mnttrr  uf  the  hliMxiy  in  a  state  of  tvlutum^  altmtj  unUt  the  urim. 

Vital  Phenomena. — It  usually  occurs  in  the  -iduh  male  Irota 
twenty  to  foity  yean  of  ago,  and  follows  u|m>ii  exposure  to  cold  or 
after  great  rnuscujar  exertion.  Nearly  all  the  recorrlcd  ojweft  hatr 
Wen  in  subjects  who  had  Buffered  from  «yijhili&  It  begins  with 
l>ain  in  the  loinu,  Jwick,  walls  of  the  thorax,  and  shouhlers.  The 
individual  is  pale  and  the  li[>s  and  extrcmitie*  may  l»e  livid,  while 
the  surface  of  the  body  feels  cold  to  the  touch.  When  put  to  bed 
the  teni]>erature  will  probably  rise  aud  Uie  face  become  flushed  &a  in 
fever.  After  a  |>eriod  of  almost  complete  suppression  the  qtumtity  of 
urine  is  increased.  The  urine  ha«  a  red  or  reddish-brown  colour.  It 
contains  albumin.  In  a  few  hours  the  red  colour  may  vanish.  On 
ex])osure  to  cold  it  will  probably  recur,  and  even  after  the  red  colonr 
has  gone,  hyaline  casts  and  albumin  may  be  found.  Blood -corpttscUs 
are  usually  absent  or  in  small  number. 

Nature  of  Pig^ment. — Hoppe-SeyU'r  is  nf  opinion  thui  in 
Otses    the    ci)Iuurin,<:    matter     ia    methzmoglobin,    and     M'Mi 
supports  this  view. 

Hop]H;-Seyler  supposed  that  methiemoglobln  contained  Um 
than  haemoglobin — that  it  was  intermediate  between  ox^fUxmogiobin  tod 
htenuMjloifiH,  According  to  Hiifner  and  KUIje  (No.  187,  vii.  1S82'83, 
p.  36G),  it  contains  the  same  amount  of  0  as  oxyha^moglobin.  Its 
0,  however,  is  more  closely  combined  ;  methaemoglobin  has  *l*o  an 
acid  reaction,  hence  Copeman  (No.  193,  xlv.  IS'JO,  p.  179)  propo««i 
to  natiie  it  find  hatn'MiUihrn. 

Pathology.— (ierhardt  <Na  140,  v.  p.  213,  quoted  by 
held  the  view  that  the  ailrttminunn  of  giavo  infectious  diseases  such 
t)*)>hoid.  smallpox,  etc  :  and  even  that  causeil  by  inflammatioiuk 
other  tlian  renal,  attended  by  much  fever,  as  in  the  cjue  of  pneumonia, 
was  duo  to  destruction  of  Idood  corpuscles.  Obermiiller's  6bttirr%- 
tions  (No.  482)  were  to  a  like  effect. 

Ralfe  (No.  6,  18?6,  il  \k  lOll')  entertains  very  much  the  same 
view  rrgardiug  ftjcmtH/lt/tfijitirvty  namely,  that  it  comes  about  by  an 
excessive  dissolution  of  the  blocid-rorpuscles  in  the  liver.  In  seven 
cases  there  is  jaumlice,  and  bile-pigment  with  biliniTiin  crystals  are 
found  iu  the  urine  along  with  the  hmnioglobin«  lie  supposes  that 
while  in  il»e  natural  deatructiou  of  the  blood-corj)U8cU*ft  which  occurs 
in  the  Uvcr  the  colouring  matter  is  converted  into  bile-pigment,  the 
albiiminoiu   residua   are   transformed   into   uroa.      When,    however. 
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the  bloixl- corpuscle  destruction  is  excessive  some  of  this  albuminous 
refuse  escapes  conversion  into  urea  and  is  shed  in  the  unne.  Hence 
the  frequent  association  of  hemoglobinuria  with  excessive  discharge 
of  urea  and  with  albuminuria. 

Different  degrees  of  hsemolysis,  he  holds,  may  inHuence  the  nrine 
as  follows : — 

1.  Ordinary  hiemolysis.  .  .  .  Urinary  pigment  ;  urea.  .  .  . 
Normal  lu-ine. 

2.  Active  hcomolysis.  .  .  .  Increase  of  urinary  pigment ;  increase 
of  urea.  .  .  .   Urine  of  digestion. 

3.  lucreased  haemolysis.  .  .  .  Increase  of  urinary  pigment ; 
appearance  of  bile-pigment;  increase  of  urea;  albuminuria.  Func- 
tional albumiruiria. 

4.  Exlraordiuury  haimolysis.  .  .  .  Hiemo^lobin  in  urine  ;  increase 
of  urinary  and  bile-pigments;  increase  of  urine;  albumin.  .  .  . 
Hemoglobinuria. 

Hasmoglchinuria  Equi. 

In  the  horse  and  cow  a  condition  similar  in  many  respects  to 
hfemoglobinuria  in  Man  is  met  with.  Popularly  it  is  known  in  the 
cow  as  **  red-water,"  anil  the  terra  **  azoturia  "  has  been  applied  to  it 
in  the  horse  on  the  sujiiiosition  that  the  nitrogenuus  elements  of  the 
urine  are  increased  in  (piantity.  The  urine  hns  a  chai-acteristio  -smoked- 
red  appearance,  and  in  most  cases  is  devoid  <>i  blood-corpusde.s.  The 
disease  in  the  horso  comes  on  suddenly,  usually  on  exercising  thi^ 
animal  after  a  period  of  continuous  rest.  The  hind  extTemities  fail  so 
that  the  animal  is  unable  to  stand  ;  and  there  is  aluo  high  fever.  The 
XBUscles,  more  particularly  those  of  the  hind  quarters,  undergo  a  peculiar 
id^;eiieration,  whereby  the  myosin  assumes  a  homogeneous  colloid 
aspect,  very  much  as  in  typhoid  fever  of  Man,  and  splits  into  numerous 
irregularly-8ha[M*d  masses.  The  muscle,  as  a  whole,  becomes  at  first 
Bwolleu,  but  in  course  of  time  sutters  great  wasting.  The  disease 
may  prove  suddenly  fatal  within  forty-eight  hours,  and,  curiously,  it 
may  affect  sevenil  animals  in  the  same  stabte  simultaneously. 

The  pathology  of  the  disease  as  propoundetl  by  Froner  (N"o. 
597,  p.  364)  is  that  it  is  the  pigment  (hiijuioglobin)  of  the  altered 
miiscle  which  is  excreted  in  the  urine ;  not  the  colouring  matter  of 
the  blood-corpuscles. 

The  cow  suffers  from  a  like  disease ;  but  in  it  the  muscles  do  not 
appear,  so  far  as  is  known,  to  degenerate. 

Babes  (No.  40.  cvii.  1888,  p.  692  ;  fl/w,  Ko.  13,  cxv.  1889,  p.  81 ) 
has  described  a  fatal  contagious  disease  of  cattle,  accompanied  by 
hmmoglobinuria  and  albuniiruiriji,  prevalent  in  Kouraania.  He  states 
that  a  characteristic  bacterium  like  the  gonococcus  can  be  isolated  from 
the  blood,  and  that  the  small  blood-vessels  are  often  tilled  with  it.  It 
is  inoculable  upon  rabbits. 
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Trats  for  Ha'mofflobin. 

Schmidts*  Guaiacum  Test. — Oxyh^moglobiu  can  be  readil)- 
detected  by  moistening  a  filter  pap^^r  with  tincture  of  guaiacum  and 
allowing  a  drop  of  the  Hb.  containing  urino  to  full  uikhi  it*  Oo 
drying  the  paper  in  tlie  air  a  blue  ring  will  be  found  at  the  edge  of 
the  drop  owing  to  uxidation  of  the  guaiac  reain.* 

Spectroscopic  Examination. — The  spectroscope,  of  coune,  b 
the  most  delicate  means  of  detecting  htemoglobin.  It  is,  moreover,  A 
means  fur  distinguishing  the  various  states  in  which  heemoglobin  n 
found. 

H.^EMAxmiA. 

721.  This  must  not  be  confounded  with  hiemuglobinuria.  It  b  i 
^Ddition  in  which  ft/oo</-r/;r/«*.fr/«,  not  merely  blood-pigment,  are  abed 
jflong  with  urine.  If  the  urine  cornea  from  the  kidney,  the  bluod  » 
generally  much  diffused.  The  detection  of  blood-tube-casts  is  of 
course  conclusive  evidence  of  its  source.  Such  urine  ha«  a  dull 
smoked-red  appenrance.  If  the  blood  comes  from  the  lower  urinarT* 
imssages,  small  clots  will  often  be  found  in  it.  The  caueee  of 
hienuituria  are  of  course  uuniorous  and  need  not  here  Ijc  detailed. 


Chyluria. 


•90 


t'Z'z.  Definition. — A  omditiun  of  the  urine  met  trith  occasiontiUf  tm 

Eurtfjtf,  hut  viorf  ffojiunthj  in  thf  tropU-i^  vchrre  the  mine  asfume*  a  rJktflt' 

like  apfHutrancf  fi'vm  the  pre^mee  0/  a  Uirge  tfUnntU^  of  finely  emuUififd/ti 

within  it. 

General   Appearance   of  Urine,— Tlie  urine  has  a  milky, 

yaiiow,  or  pinkish  tiuL  On  standing,  a  soft  fibrinous  clot  forms  in 
its  tip]>er  strata,  and  the  lighter  particles  of 
oil  iiccumuliitc  on  the  surface.  It  bfts  a 
neutml  ur  weakly  acid  reaction  ;  readily 
putrefies ;  and  its  odour  is  insipid,  not 
truly  urinous.  The  fatty  materials  ran  be 
separated  by  ether,  and  are  usually  under 
1  per  cent,  rarely  above  thia  It  alio  oon- 
tftios  about  the  same  {percentage  of  aenuD- 
allmmin,  often  combined  witli  peptone.  The 
urine  othernnse  h  little  altered.  Micro- 
snopicnlly   examined,  the   fat  globoleft 

found  to  be  very  minute,  while  lymph-  and  blood-corpusclea  ra&y' 

delected  in  the  sediment,  tube-casts  rarely  if  ever. 

In  those  cases  arising  in  the  tropics  the  embryo  filaria  sang^ulats 

hominis  is  almost  always  present.     As  foimd  in  liw  tirim-,  (■rinim 
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(No.  13,  cxi.  1888,  p.  343)  describes  the  j)arasite  aa  being  about  0"2  mm. 
long  iinil  O'OO^  mm.  broud.  It  h  invested  with  a  sharply  coiitdured 
envelope  containing  the  |iarencliyma  of  tlie  animul.  iSctween  them 
ia  a  narrow  clear  space,  somewhat  broader  at  the  blunt  than  at  the 
tapering  extremity.  The  tail  end  is  aharp,  and  the  envelope  ia 
always  empty  at  the  tip.  The  bo<iy  shows  a  faint  transverse  striation, 
seen,  when  treated  Avith  acet;ite  of  poUiah  solution,  both  in  the  living 
animal  and  in  the  dead.  In  freshly  passed  urine  the  parasite  is 
always  alive.     It  does  not  appear  to  be  provided  with  cilia. 

Uricger   (No.    187,    iv.  ISSO,  p.  411)  gives  tliv  following  two  aualywti  ur  the 
uigbt  urine  :~ 


Uaxiiuoui  in            Itlnintum  In 
100  Farts.                100  Fbrto. 

!                     1 

Fnt?      ...                   .          . 
Alhumins     .         .                 ,        . 
Ti-pJi     .        . 
Uric  Acid     .         . 
SoUitiDi  Chloriile  . 

Sulphates 

Quttutiiy  of  Uriiif 

Specific  Gravity   .... 

1 
0-725           1        O-Od 
0-:98                    0-581 
3-4                      3-7 
003                      0-03 
1-7                        1-4 
0-22                     n-23 

400  C.O.                300  CO. 
1-016  C.C.             r02ficc 

Pathology, — The  general  impression  is  that  the  unnary  vite 
must  communicate  directly  or  indirectly  ^vith  a  chyle-vessel.  Le\vis* 
observations  have  ahown  that  pnictically  all  those  cases  occurring  in 
the  tropics  arc  associated  with  the  ^laria  sanguinis  in  the  blood 
and  urine.  The  parasite  ap[MLrentIy  opens  up  a  communication 
between  the  Ivmpli-vesseh  of  some  part  of  the  uriuanj  puths  and  a  ckyU- 
rhnnntl ;  that  an  obstruction  of  particular  chaiuiels  occurs  M'ith  dilata- 
tion of  the  lymph-vep-sels  l>ebind  ;  and  that  one  of  these  opens  into 
the  kidney,  uroter,  or  bladder. 

In  the  uiajorit}'  of  oases,  wliere  the  disease  has  been  acipiired  in 
this  country,  the  tilaria  has  not  been  found.  These  cases  are  usually 
accounted  for  hy  the  presence  of  a  lyraphangeioma  with  rupture  of 
one  or  more  of  its  cavernous  sacs  into  the  urinary  canals 

There  are  two  instances  on  reconl  i>ositively  confirming  this 
opinion.  One  of  these  is  related  by  Mackenzie  (No,  1£^2,  xxxiii. 
1881-82,  p.  394),  in  which  an  obstruction  \vi\s  found  in  the  thoracic 
duct  a  short  way  above  the  diaphnigm,  and  in  which  the  iliac,  lumbar, 
and  renal  lympliatics  were  dilated  ^Ftg.  349).  Concretion-like  dei>osits 
were  also  found  in  those  of  the  kidney. 

The  other  ia  that  of  Havelbnrg  (No.  13,  Ixxxix.  1882,  p.  365), 

iiMcurring  in  the  jici^on  of  a  woman  in  Brazil,  where,  on  openinir  the 

lObdomen,   he   f<Mind    a    compound    eacdike    structure    filled    witli    a 

chylous  material.      This  was  bound  up  with  the  bladder  and  com- 
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iDunicated  with  iu  cAvity  by  an  opening  towards  the  furiiluA.  Tbe 
ffac  appeared  to  be  a  lympbangeiectnsy  conimunicAting  with  chvle- 
vessels.     Dun'ng  life  he  was  enabled  through  the  largo  size  of  ths 


waC^m 
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nr«thni  to  introdiico  n  catheter  into  the  left  uroter,  from  which  bo 
received  perfectly  hortlthy  urine.  Unfortunately  the  catheter  could 
not  be  introduce*!  on  tho  right  side. 

One  most  reninrkable  fact,  if  tho  lymph-iistidous  theory  is  correct 
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is  that  the  chj'luria  is  frequently  intermittent.  In  cases  associated 
with  the  tilaria  it  is  supposed  that  the  numoroua  progeny  of  the 
mature  worm  fix)m  time  to  time  block  up  the  fistulous  communication 
or  that  leading  into  the  chyliferous  system. 


LXPURIA. 


}  723.  When  oil  Hnds  its  way  into  the  hlood-circnit,  either  by  natural 

I  or  artificial  meann,  it  is,  in  thi*  lower  animals  at  least,  readily  excreted 
by  the  kidney.  It  is  probable  that  it  also  escapes  through  this 
channel  in  Man,  althoiigh  less  easily.  Wiener  (No.  104,  xi.  1879,  p. 
296)  and  Scriha  (No.  130,  xii.  p.  118)  found  that  in  frogs  it  all 
eftC4ipe<l  through  the  glomerular  ej»ithelium.  The  cause  of  iU  l^eing 
picked  out  of  the  blood-cnrrent  by  the  glomeruli  has  already  l»ecn 
explained  (vol.  i.  p.  6S8 ;  see  also  Fig.  342). 


724.  Nomenclature. — The  tLrms  Polyuria,  Diabetes  insipi- 
dus, or  Diuresis  are  each  loosely  applied  to  a  state  of  Iwdy  where 
the  individual  passes  a  large  ([Uantity  of  watery  urine  without  there 
being  any  organic  lesion  of  the  kidney  to  account  for  it.  That  of 
Polydipsia  (o/^,  thirst)  refers  to  the  thirst  which  accompanies  the 
disease. 

Ralfe  (No.  484,  p.  390)  enijilitys  the  terms  suggested  by  Willis 
and  Parkes — Hydruria  and  Polyuria — in  the  sense  of  the  former 
indicating  an  excessive  discharge  of  water,  the  latter  a  condition  in 
which  both  the  water  and  urea  with  or  without  the  other  urinary 
solids  are  excreted  in  abtionnaliy  great  (jnanlity. 

Willis  used  the  term  Azoturia  and  Anazoturia  as  referring  to 
a  copious  discharge  of  urine  along  with  i*n  increase  or  decrease  re- 
spectively of  the  urea.  Clark  has  coined  the  expression  *'  Renal 
Inadequacy  "  as  appHoable  to  cases  where  there  is  a  small  discbarge 
of  urea  in  a  urine  of  low  specitic  gravity,  without,  however,  an 
augmentation  in  the  amount  of  water,  under  the  supposition  that  the 
kidney  is  deHeient.  in  eliminating  power. 

Quantity  of  Urine  excreted  in  Health. — The  tiuantity  of  urine 
passed  by  a  healthy  pirsuu  daily  is  from  40  to  50  ounces.  Kobortfi 
found  that  the  solid  constituents  of  the  diurnal  urine  excrcteil  per  hour 
are  twice  as  great  as  those  of  the  nocturnal  ;  and  that  the  fluid  portion 
ia  four  and  a  half  times  as  great.  The  ricficii^ncy  in  iiuantity  of  water, 
according  to  Posner,  is  not  dub  to  absorption  by  the  Madder  during 
the  night  (No.  51,  Physiol.  Ab.,  18S7,  p.  380).  It  should  be  men- 
tioned in  this  relationship,  however,  tliat,  during  abstinence  from  food 
at  leaiit,  Mori  (No.  476,  vii.  1888,  p.  3.^4)  found  the  daily  quantity  of 
urine  to  be  less  when  passed  after  five  hours,  than  when  passed  in  the 
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Bame  time  every  half-hour.     He  supposes  thiit  tlie  wat«r  is  absorbed 
from  the  lilinlder. 

Quantity  in  this  Disease. — Tho  .]aantity  of  water  that  ni»r 
be  consumed  and  jjafiscd  in  this  disciise  in  something  truly  cnormoos. 
Willis  (No.  485,  rep.  by  Tyson)  reconU  the  case  of  a  Frenchwoman 
who  had  apparently  sulfered  from  diabetes  insipidus  from  her  infancy, 
and  who  dnuik  14  (juarta  of  water  within  ten  hours,  and  voidi?*!  10 
t|uart8  of  nearly  colourless  urine.  In  adult  life  the  usual  i(UJintily  of 
water  she  consumed  was,  roughly  speaking,  four  pailfals  a  day.  Th« 
disease  is  cominon  in  ncr\'oiis  atfections,  more  osj>ocially  in  hyuirria  and 
ch/rfti,  and  in  diseases  of  the  medulla  uhlomfata,  ccrtbflium^  and  spind 
e^yi  (see  ca-se-a,  Salkowski  and  Leubc,  No.  4^6,  p.  319). 

Pathology. — Very  little  is  known  of  tlie  intimate  pathology  d 
the  disease,  btit  from  what  has  already  l:»oen  said  of  the  miuinrr  ia 
which  the  vaso-motor  nervus  of  the  kidney  are  controlled  {{i.  ii.**?*),  it 
can  easily  be  understood  that  it  might  be  associated  with  morbtil  coti 
ditions  of  the  medulla  oblongata  and  cord. 

A  knowle<lge  of  the  influenot*  of  different  alcoholic  beverages 
upon  the  secretion  of  urine  is,  naturally,  of  great  practical  import 
ance. 

The  rewarchw  of  Mori  (No.  47C,  \ii.  1868,  p.  S64;  No,  19. 
1888,  i.  p.  147)  and  others  on  the  diuretic  action  of  l)eer  are  of  much 
interest.  He  experimented  upon  three  Bavarians  between  twenty-five 
and  thirty-seven  years  of  age.  The  li«|uids  uere  cone-umed  in  the 
morning,  and  the  urine,  after  five  hour©'  fiifeting,  was  colleittMi  aiid  iti 
specific  gravity  taken.  During  fasting,  on  an  average,  104  c.e.  urine 
were  passed  at  the  end  of  this  time.  If  the  bla^ider  was  em| 
every  half-hour  the  quantity  amounted  to  190  c.c.  ;  wherefore 
concludes  that  some  of  the  water  must  have  been  al»t(»rbe<l 
consuming  I  litre  of  l>eer  (4  per  cent  alcohol)  the  amount  came  Up 
to  101-  c.c.  So  that  something  like  f*2  jwr  cent  of  the  l»rer  a^n 
sumcd  was  eliminated  by  the  kidneys.  When  the  excretion  of  urine 
was  at  its  highest,  the  specific  g;ravity  was  1001.  Wine,  he  wiy*. 
causes  a  greater  diuresis  than  beer. 

Water  charged  with  carbonic  acid  is  a  diuretic  ;  and  a  4  \teT 
mille  decoction  of  hops  giv.-»  rise  to  irritniitin  of  the  urinary 
passsiigew. 
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725.  Gas  may  be  passed  with  the  urine  to  such  an  extent  that  tbr 
latter  may  offervc»cc  like  charajiogne  or  seltzer.  It  consists  chiefly  of 
O,  N,  and  CO^  sometimes  also  of  CH^  and  11.  The  urine  is  uaually 
free  from  any  aVmormal  odour,  and  all  the  cases  have  occurred  in 
males.  The  cause  is  «up|M>sod  to  be  fermentation  of  the  urine  within 
the  bladder. 
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E^OSPHATTRIA. 


urine  is  in  comfauutioQ 
The  former  two 


736.  The  phosphoric  acid  excreted  in  the 
irtth  sodiam,  potassiomf  caJciiim.  and  magnesiam. 
salts  being  freely  solnble,  never 
cunstitate  deposits.  The  latter 
two  are  insolobJe  in  alludiue  boIu- 
tioiUi  and  Junce  art  thrown  dvun 
as  a  itftmt  t^unever  the  wint  he- 
comes  alkaline. 

The  alkalinity  may  be  due 
to  Jujcd  alkali.  This  renders  the 
urine  alkaline  when  passed.  Or  it 
may  result  from  deconipa<%ition,  iu 
which  case  the  urea  is  transformed 
into  carbonate  of  ammonia.  The 
deposit  may  also  be  caused  simply 
by  the  earthy  phostpKates  being  in 
great  excess. 

The  phosphate  of  lime  [Ca^fPO^),]  forms  irregularly-shaped 


PWWnUTB  (Xiao  DiAlHk) 


Tm.  SSI — PrATBKBT  PnosrHATxs  TBftotnt  Dovry  nou  Urivb  »r  Axmrnw  nr  Aamcucu ' 

{a900  VHAMb.) 

with  a  granular  surface.       Ammoniaco-magnesian  or  so-called  triple- 
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phoephate  [MgXH^PO^  -*-  6HjO]  crystallises  out  in  large  variously 
modified  six-sided  cr3r5tals  or  in  a  feathery  form.  It  does  Dol  exist 
in  the  urine  naturally,  but  is  thrown  down  when  ammonia  is  set  free 
from  the  decomposition  of  urea.  Phosphate  of  magnesia  [^Igs(P0^lj 
+  22H,0]  crystallises  in  the  form  of  elongated  plates. 

A  deposit  of  earthy  phosphates  is  often  thrown  down  when  a  clear 
faintly  acid  or  faintly  alkaline  urine  is  located  to  the  boiling  point 
This  deposit  may  be  mistaken  for  albumin,  but  may  be  distinguished 
from  it  by  the  fact  already  mentioned  (p.  317),  that  on  the  Addition  of 
a  little  acid  the  phosphatic  deposit  is  dissolved.  The  deposit  is  of  a 
grayish-green  colour. 

The  commonest  cause  of  phosphaturia  is  disease  of  the  bladder, 
ureters,  or  kidneys,  accompanied  by  suppuration.  The  urine  putrefies 
and  the  urea  undergoes  decomposition.  Vesical  ealctdus  is  a  common 
cause  ;  the  bladder  may  l>e  lined  by  a  croupous  membrane  loaded  with 
a  sand-like  deposit  of  phosphates.  Where  there  is  disease  of  ton^,  and 
in  excessive  ri^rrfms  xonstf,  phosphates  are  said  to  be  abundant  in  the 
unne.  Phosphaturia  may  also  be  consequent  upon  dfjkitiiCtf  in  afiti,  m 
when  the  diet  is  largely  composed  of  fruit  and  vegetables  (Dana,  Na 
199.  xxiv.  1886,  p.  57). 

CYSTIXmUL 

727.  Cystin  sometimes  takes  the  form  of  a  vesical  calculusL  More 
rarely  it  is  voided  as  an  ordinary  deposit.     The  deposit  has  a  pale 

yellowish-gray  character.      The  signiH- 
cunce  of  its  presence  is  not  known.     It 

.NH 
has  the  composition  CHg — C  O— SH 

XJOOH 
and  crystallises  in  hexagonal  plate«. 
The  one  plate  partially  covers  tbf 
other,  and  often  numbers  of  what  ^>' 
petiv  to  lie  abortive  crystals  are  noticed 
uu  the  surface  of  the  group. 

Tests. — (1)  Add  some  strong  solu- 
tion of  potash  ami  boil.  The  subse- 
([Meiit  addition  of  a  trace  of  uitro-prusside 
of  soda  gives  a  violet  solution.  (2)  Add 
a  drop  of  acetate  of  lead  solution  to  the  above  fMtash  mixture  before 
boiling.  Sulphur  is  set  free  on  lioiling,  with  the  formation  of  a  black 
precipitate  of  sulphuret  of  lead. 

MELLrruBiA — Tests  for  Grapb-Sugab. 

728.  The  pathology  of  Mellituria  and  Diabetes  has  already  be^n 
discuAsed  (vol.  i.  p.  520),  but  the  tests  for  graiie-sugar  have  not  as 
yet  been  given.     They  are  as  follows : — 
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(I)  Boettcher's  Bismuth  Test. — If  urine  contaiuintf  grape- 
sugiir  be  boiled  with  sodic  carbcmate  to  saturation^  a  |>incli  of  basic 
nitrate  of  bismuth  atl<le<i,  and  the  whole  again  boiled,  the  fluid  becomes 
at  first  gray  and  ufterwiirda  V)lack  frnni  the  formation  of  mt'tallic 
bisinutli. 

.  {'2)  Trommer's  Test. — If  potasaic  or  sodic  hydrate  be  added  to 
the  urine,  and  subsequently  sulphate  of  copper  solution,  a  blue  fluid 
results  on  agitating.  When  the  mixture  is  boifeii  the  sugar  reduces 
the  cupric  oxide  to  cuprous.  Yellowish-red  streaks  are  seen  consislr 
ing  of  cuprous  oxide,  which  become  more  and  more  evideut  a.s  the 
Ijoiling  is  continued  until  a  comj^lott^  precipitate  is  obtained.  Pure 
sohuions  of  grape-sugar  give  a  red  precipitate,  impure  usually  a 
yellowish  red. 

<3)  Fehling's  Test. — The  reagent  eoiitiisia  of  a  mixtmn;  of  a 
iiolution  of  sulphate  of  copper  and  of  tartrate  of  soda  and  potash,  in 
caustic  so<la.  The  reaction  is  alike  with  the  foregoing ;  the  cupric. 
oxide  is  reduced  to  iMiprous.  In  buth  vw  have,  to  begin  with,  an 
alkaline  solution  of  cupric  oxide  idon<^  with  glucic  and  melassic  acids. 
These  acids  are  formed  by  the  action  of  the  caustic  alkali  on  the 
sugar,  and,  having  a  strong  affinity  for  oxygen,  they  rob  the  ctipric 
oxide  of  oxygen,  reducing  it  to  cuprous  oxide,  which  l>cing  insohiblf 
in  oil  idkalinc  fluid,  is  j>rceipilatcd  (M'Kendrick,  No.  4ST.  vol.  i. 
p.  153).' 

The  test  is  applied  by  Ixiiling  4  or  o  c.c.  of  the  reagent  in  a  test- 
tube  and  setting  aside  to  conl.  If  it  does  not  decomjKise  on  doing  so 
it  is  tit  for  use.  By  k(^eping,  the  tartaric  ucid  is  apt  tn  bo  converted 
into  racemie  acid.  Boil  ag:iin  and  add  the  urine  f/ulftitim.  If  sugar  is 
present,  the  ^uid  will  become  green,  and  will  finally  throw  down  a 
precipitate  of  cuprous  oxide.  The  urine,  if  turbid,  must  be  filtered, 
and  if  it  contain  an  excess  of  cojounng  matter,  the  latt^er  must  l>e  got 
rid  of  by  iiddition  nf  basic  acet^tte  of  lead  yubsequcntly  precipitated  by 
addition  of  s<xliiini  pho^jdiate,  and  tiltration. 

This  is  a  very  relialde  test,  but  as  cupric  oxide  is  reducc<l  by 
many  <»ther  substances  besides  grape-sugar,  its  results  should  always 
be  confirmed  by  some  a*lditional  procedure. 

Moore's  Test. — A  (juantity  of  the  urine  is  placed  in  a  test- 
tube  and  solution  of  caustic  potash  added.  On  heating,  th«  fluid 
will  l>ecome  first  yellow,  then  brownislired,  and  finally  deep  brown  to 
bhwk,  if  sugar  is  present.  The  depth  of  colour  is  dc[»endent  upon  the 
amount  of  sugar. 

Mulder's  Test. — Indigo  solution  made  alkidine  by  carbonate  of 
aoda  is  added  to  the  suffir-containing  urine  and  the  mixture  boile<l. 
If  the  heated  mixture  is  heUl  above  the  flame  so  as  to  keep  the  li*pnd 
warm  without  ebullition,  the  blue  colour  disappears  and  the  co]()ur 
changes  to  a  purpHsh-red.  sulieeijuently  to  a  yellow  tint.  If  the  liijuid 
it  now  shaken,  the  air  acting  on  it  causes  it  to  resume  its  bhio  colour. 

*  For  method  of  makiug  Fcliling'a  iohitiou,  see  p,  833. 
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On  ceasing  the  agitation  tlie  same  procesa  of  decoloration  takatf 
place,  and  this  may  be  repeateil  several  tiroes  if  the  sugar  U  prccont 
in  any  quantity.  Albumin  must  \*e  reinovod  boforo  applying  the 
test. 

Oliver's  Indig^o-Carmine  Test. — Oliver  (Nfx  473,  y.  151) 
reintroduceJ  what  i^  e^st^ntiully  Mulder'n  test,  with  certain  nuHlitii 
tions.  The  t<?8t  depends,  as  altovo  stated,  upon  thr  fact  that  "  when  t 
solution  of  indigo-carmine  <iho  eulph.-indigotate  of  S4:Kliuui)  alkalinifted 
by  c:irbDnat4.'  of  soda  \r  boileil,  and  is  then  kept  lii*atvd,  the  rich  liloa 
colour  rumuins  without  chant;e  ;  but  when  a  drop  of  a  solution  of 
glucose  or  sjtechartne  urine  is  let  fall  into  the  liol  solution  th«r« 
instantly  strikes  up  a  series  of  Ijeautiful  colour- changes  which  cul- 
minate in  pale  yellow  "  (indigo  white).       The  decomposition  is — 


Indigotin.         Indigo-white. 
2(C.H,N0)  +  H,  =  C^J^,.N.O,. 

Between  the  two  the  red  (indigo-ruhtn)  isomeric  form  of  indigo 
is  pi-wluced — hence  tlie  various  liuta  of  purple,  etc.,  as  tho  indii 
whit«  is  approached.  Indlgu-whito  n])[>cars  yellow  in  aqueous  all 
The  change  is  one  of  deoxidution  of  indigo-blue  to  indigo-white  in  th< 
preu'ncc  of  alkaline  carbonate. 

The  reagent  in  the  liquid  form  is  very  liable  to  decompose,  and  to 
avoid  this  Oliver  tixos  it  ufK>n  te«t  papers  in  the  dry  state.  Ad<litiona1 
carbonate  of  srida  |utpers  are  also  furnished  in  case  tlie  water  UAt^l  » 
hard  (distilled  water  should  be  employed  whenever  accessible)  or  ibe 
urine  extremely  acid. 

A  carmine  and  a  sudu  test  |)a|H>r  are  drop[H!4i  into  CO  m.  of  uriuv 
in  a  test-tube.  Heat  is  applied,  the  tube  lx>ing  meanwhile  shaken  ami 
boiling  kept  up  for  a  niitmte  or  twu.  The  solution  will  then  >>e  i|Uite 
blue  and  transparent.  Not  more  than  one  drop  of  the  suspected  urine 
is  allowed  to  fall  into  the  tul>e.  The  contents  are  again  fredy  boiled 
for  a  few  seconds  ;  then  the  tulK*  should  be  rai.ii-d  an  inch  or  two 
above  the  Bame  and  held  without  shaking,  while  the  solution  is  kepi 
quite  hot,  but  without  ebullition,  for  exactly  one  minute.  If  glnnite 
ia  present  the  dark  rich  blue  wnll  be  seen  to  darken  into  violet;  tben, 
according  ^)  the  quantity  of  sugar,  there  will  apjtear  in  succenioa 
puqde.  red,  rcildish  ydluw.  and  lastly,  straw-yellow. 

Picric  Acid  Test. — Bn»un.  a  (Jerman  chemist,  many  ycara  ago 
(No,  488,  18tj5,  rep.  by  Johnson)  showwl  that,  if  ])icric  acid  b*»  boiled 
with  grapo-sugar  and  potash,  the  yellow  picric  acid  is  reduced  to  the 
deep  red  picramic  acid,  the  depth  of  colour  depending  upon  the 
quantity  of  sugar  present.  Johnson  (No.  6,  1^83,  i.  p.  fiOA)  haa 
takTi  iulvantage  of  this  fact,  rediscovered  b^*  himself  without  the 
knowltMljre  of  Hraut»'s  paper,  not  only  for  the  detection  of  the  presence 
of  sugar,  but  for  the  ailditional  jturpose  uf  estimating  its  amount.  The 
process  is  lu  descril>ed  in  the  following. 
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Eslviuil'um  of  Qtumdtij  nf  Sugar. 

Johnson's  Picric  Acid  Method.— TV'rr  .standard  rohur  is  obtained 
in  the  following;  niiiiiiiLT  :  —  Take  it  lluid  dnichm  of  a  solution  of  gra|>e- 
sugar,  in  the  proportion  of  ;i  grain  to  the  fluid  ounce  ;  mix  it  with 
half  a  dnichm  of  lifjuor  potassie  {V.  B.)  and  lU  minims  of  a  saturated 
solution  of  picric  acid  ;  and  make  up  the  mixture  to  4  drachms  with 
distilled  water.  Boil  for  sixty  seconds  in  a  lon.t^  test-tulw,  and  bring 
up  again  to  4  drachms  if  necessary.  The  liquid  now  has  a  deop 
claret  tint,  and  having  been  cooled  by  immersing  the  test-tube  in  cold 
water,  the  resulting  colour  is  th.tt  derived  from  the  decomposition  of 
picric  acid  by  |  of  a  grain  of  sugar  in  4  drs.  of  li([iiid — tluit  is  to  say, 
}  of  a  grain  in  1  ounce  This  is  a  convenient  strength  for  the 
standard  solution,  and  the  colour  obtained  may  be  iiiiitated  by  a 
solution  of  ferric  acetate  with  slight  excess  of  acetic  acid  and  ferric 
chloride. 

Suppose  WQ  have  a  uriitf  to  deal  with  in  place  of  the  above,  and 
that  the  resulting  colour  is  darker  than  that  of  the  standard  solution, 
the  amount  of  M^ater  required  to  be  added  to  bring  it  down  to  the 
standard  colour  will  indicate  the  excess  of  sugai*  over  J  gr.  per  ounce. 
The  apjKiratus  or  picro-saccharimoter  for  dilution  consists  of  a  long 
stopiiei-eti  tube,  to  which  is  braced  a  second  tube  for  the  stiindard 
solution.  The  first  tube  is  graduated  into  ^^n-  and  j^  equal 
divisions.^     (For  further  particulars,  sec  No.  0,  1883,  i.  p.  505.) 

Fehling's  Solution  Method  (see  p.  3.31). — The  reagent  is  thus 
prepared  (Ralfe) : — It  is  bt^st  to  keep  the  coj>per  solution  and  that  of  the 
tartrate  of  potash  separate  until  required  for  use,  (I.)  Dissolve  34*63 
grm.  of  cupric  sulphate  in  1  litre  of  distilled  water.  (IL)  Dissolve  80 
grm.  potassic  hydrate  and  173  grm.  sodio-potassic  tartrate  (Kochelle 
salts)  in  1  litre  of  distilled  wat^r.  One  cubic  centimetre  of  the  c(tpper 
solution  is  equivalent  to  '005  of  glucose. 

Measure  otl'  10  c.c.  of  the  urine  collected  for  twenty-four  hours, 
remove  albumin  if  present,  and  dilute  with  distilled  water  uj»  to  200 
c.c.     Charge  a  burctt<j  with  this  diluted  urine. 

Into  a  porcelain  basin  or  a  glass  flask  suspended  to  the  burette 
containing  50  c.c.  of  distilled  water  measure  off  10  c.c.  of  standard 
copjier  solution  and  10  c.c.  of  alkaline  tartrate  solution,  and  gradually 
bring  the  mixture  to  the  boiling-i>iiint.  Pour  in  the  diluted  urine  drop 
by  drop  until  it  ceases  to  throw  down  the  deep  n-d  jtrecipitate  of 
cupruns  oxide,  stirring  after  each  addition.  When  a  precipitate  ceases 
to  be  thrown  down  the  calculation  is  to  be  made. 

Suppose  30  c.c.  of  diluted  urine  have  been  used.  As  the  urine  was 
diluted  20  times,  tliese  30  cc.  are  efinivalent  to  1'5  c.c.  of  the  original. 
And  as  1  cc.  of  the  cupric  solution  =  005  grm.  of  sugar,  and  as  10 
cc.  of  the  solution  were  used,  it  is  clear  that  1*5  c.c.  of  the  diabetic 

^  Made  by  E.  Cctti,  36  Brooke  Street,  Holbom,  London. 
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uriiie  contains  05  gnu.  of  sugar.  If  the  patient  pasfled  4110  ce.  of 
urino  in  the  twenty-four  hours,  ^^^—  =  137  gnM.  of  sngAr.  The 
result  is  more  readily  obtainetl  hy  divifling  the  amount  of  the  twwity- 
foiir  hours'  urine  by  the  i»utul>er  of  centimetres  of  dilute  urine  oswl— 
thus  *^=VS7  gnns. 

Roberts'  Fermentation  Test, — The  entire  urine  of  twenty-fc 
hour8  is  colleoted  and  cjirefiilly  iDoasureii.  A  mixture  of  four  oun( 
of  urine  witli  a  little  yeast  is  jiotired  into  a  wiile-mouihe<i  eight-ounef 
^Kittle  provided  with  a  |)erforated  cork,  while  otlier  four  ounce*  ar* 
poured  into  a  four-ounce  bottle,  tightly  corked,  but  without  y<Mttt 
The  two  )K>ttle«  are  pbiced  in  a  warm  place  for  twenty-four  hoai* 
On  taking  the  siwciHc  gravity  aft*'r  this  time,  it  will  be  found  that  thf 
portion  to  which  the  yeast  was  added  has  lost  weight.  Every  dcgnrf 
lost  iiidicat«'s  one  grain  of  sugar  to  the  fluid  ounce  of  urine. 

By  Polarimetry. — The  fact  that  grape-sug:ir  has  the  power  oi 
rotating  pnlarinr'd  light  to  the  right  is  taken  advantage  of  for  e«ti 
mating  the  quantity  of  sugar  in  a  liquid.  The  extent  of  the  roUtioD 
indicates  the  amount.  The  saccharimeier  or  polarimeter,  however, 
requires  much  practice  to  render  it  a  trustworthy  guide. 


OXALIRIA. 


729.  Oxalate  of  lime  often  foiius  a  deposit  in  the  urimr  lioth  itt 
health  and  disease.     The  crystuU  take  tin*  sha]>e  of  ticiakedftt  ;  OOB*- 

times  they  art  rntvlojte-  or  Uneuii^fMaptd^  or 
are  in  the  form  of  dumb-helU.      They  are 
colourless  uidess  in  jaundiced  urine,  wbeo 
('^WV  ^^1^*^^         ^^^y  assume  a  yellow  tint.     They  are  in- 
x/^    S^'^^V  soluble  in  warm  water  and  an*  not  d«cos> 

pitsed  hy  acetic  acid,  a^  the  soutcwluil 
similar  crjstals  of  cartHinate  of  limv  and 
ammoniacabmagneeian-phoftphate  are. 

The   signiticance   of    oxaluria   has  br«ii 
_  ^„  a  mfttt**r  of  nuich  dispute.     It  has  Ix^n  a»- 

^9  ▼V^  sert(*(l  that  oxalic  acid  may  W  a  dcrivaiiv* 

^If  \^^  of  uric  acid,  from  the  fact  that  uric  acid 

can  hv  converteti  into  alloxan,  parabamie 
acid,  oxaluric  acid,  and  finally  oxalic  add. 
It  is  found  in  the  urine  when  oxalic  acid 
is  swallowed,  and  when  certain  articles  of  diet,  such  as  rliul«irb,  Murrrl, 
tomatoes,  etc.,  which  contain  oxalute  of  lime,  are  used  in  rxccas*,  or 
when  the  diet  is  largely  comj>ose<l  of  meat.  In  dysjwptic  cuuditiosks, 
where  there  is  incomplete  oxidati(»n  of  the  saccharitie.  starchy,  and 
oily  principlifs  of  the  fooil,  or  where  there  is  increased  Uasue-wasle, 
it  u)ay  also  he  [iresent. 
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LiTiiL'iiiA-     (See  p.  347.) 


Morbid  Colouring  Mattkr  or  the  Urine. 

30.  The  pipmpntR  of  the  uriiu*  urc  genernlly  held  to  hp  chiefly 
urobilin  iitk]  urochrome  (ThmJichum). 

M'Mann  (No,  6.  18SS,  ii.  p.  1!8)  Ojucrts  that  observers  havt*  includid  ujidcr  t\w. 
name  urohilin  at  leaitt  three  pigineiit-s,  namely  (1)  nnnn&l  uro>tilin  ;  (2;  juthologicjil 
nrobilii)  ;  jkud  (3)  urohtt>matopor|ihyriij.  The  pigment  in  normal  uriiiM  Ims  a  close 
nakod-eyi*  reaemblauco  to  j>atbologictil  urobilin,  but  dilTeni  from  it  sjieucru»cfiiii(.'aUy. 
Uroh«niatopoq)hyrin  U  found  abuiulantly,  although  not  exclusively,  in  the  nrinc  of 
acnte  rheumatism,  Patholojijripal  urobilin  hears  a  close  rt'semblanc*  to  4terrobiHu, 
Mtd  in  aome  caaeK  muy  be  derived  from  it.  He  Atates  that  neither  pathological  nor 
normal  urobilin  is  identical  with  hydrobilimbin. 

It  is  generally  supposed  that  urobilin  is  a  reduction  product  of 
bilirubin,  and  that  the  reduction  takts  phice  in  the  intestine,  the 
products  thereafter  beinjLj  absorbed  and  again  carried  to  the  liver. 
Thence  they  litul  their  way  tlni)ugh  the  general  circulution,  to  be  elimi- 
nated by  the  kidneys,  In  the  case  oi  a  biliary  fistula  made  tn  relieve 
a  total  occlusion  of  the  common  duct  (see  p.  185),  it  was  found, 
however,  by  Copernan  atnl  WiriKUm  that  when  the  previously 
jaundiced  tint  of  the  skin  and  arino  of  the  patient  disappeared,  on  the 
establishment  of  the  fistula,  the  urine  still  rctiiined  its  natural  colour. 
There  was  not  a  trace  of  bile-pigment  in  it.  They  suppose,  conse- 
quently, that,  as  bile  was  prohibited  by  the  nature  of  the  obstruction 
from  entering  the  intestine,  the  urobilin  uaiist  be  a  product  of  the  liver 
iUclf. 

The  colour  of  the  urine  is  increased  by  nitrogenous  food,  constipa- 
tion, and  severe  brain  work.  It  is  diminished  during  the  night, 
although  that  passed  the  first  thing  in  tlie  morning  may  be  dark 
coloured  from  concentration,  and  by  free  action  of  the  bowels.  It  is 
increased  in  acute  febrile  oonditioiib,  in  parenchymatous  nephritis, 
iu  some  forms  of  ana?miii,  in  hysteria,  and  in  gastric  catarrh.  It  \& 
decreased  immensely  in  acute  urremia,  less  so  in  renal  cirrhosis  and 
chronic  uraemia. 

Certain  drugs  administered  intenndl}-,  such  as  rhubarb,  sanhnin, 
ehrysophanic  nculy  and  sruvaj  stain  it  from  a  yellow  to  a  brown  tint. 
Carhoik  nad  when  absorbed  from  a  wound  gives  it  a  i)eculiar  smoked 
tint,  in  some  cases  becoming  i>erf'ectly  black.  The  same  colour  maybe 
induced  by  tlio  ariministratiou  of  miIoI,  the  drug  hoeoniing  decomposed 
ID  the  intestine  and  carbolic  acid  set  free  (Cai'boluria).  In  jauudio:  it 
^umoB  a  golden,  brown,  or  olive-green  tint,  and  in  diabetes  sometimes 
A  faint  greenish  hue. 

.4  jMiie  urine  is  usually  the  result  of  dilution ;  whereas  a  df^ply- 
cdifurfd  ■urinf.  may  be  caused  either  by  excess  of  the  honlthy  colouring 
matter  or  may  be  due  to  concentration.  The  depth  oi'  colour  is  usually 
proportionate  to  the  quantity  of  urea. 
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In  cases  of  extensive  melAiiotic  disease  tbruughout  the  body 
melanin  is  Bometimes  present  in  the  urine. 

Indigo  colouring  matter  can  iisnally  be  obtained  in  ftinall  quantitr 
from  hinnan  urine,  and  in  larger  quantity  from  the  urine  of  the  horm 
and  do^'.  In  ol>8tructive  diseases  of  the  small  intestine,  such  nx  ileus 
or  after  taking  creasot*^,  oil  of  bitter  almontts,  turpentine,  or  nux  vomica, 
it  may  be  had  in  id:iiuidance.  It  does  not  exist  as  such  in  the  urine, 
but  a«  imiican,  indigogen,  or  uroglauciu  —  the  indoxyl-sulphat«  of  An 
alkali,  usually  potash.  By  addition  of  strong  hydrochloric  acid  and  iko 
oxidising  agent,  such  as  calcium  hypochlorite  or  bromine  vrater,  u  blue 
colour  appears  oAving  to  the  setting  free  of  indigo  blue  : — 


Indoxyl-sidphate  of  }>otash. 


0,  =C,„H„NA  +  2HKS0,. 

Indigo  blue. 


The    blue   colouring   matter   can    bo    8ei>arated    by  shaking   up  iril 
chloroform,  aud  may  be  obtained  in   the  form  of  a  dejxjsit  by  ev»pO' 
ration. 

Its  occurrence  is  to  be  traced  to  the  presence  of  indol  (C„H*N),  the 
mother  substance  of  the  entire  indigo  group.  The  albumins  in 
the  intestine  undergo  decomposition  from  bacterial  inHuouces  and 
indol  is  split  off.  It  is  constantly  found  in  the  intestinal  conteoU 
The  indol  becomes  oxidised  in  the  tissues  into  indoxyl  (CgH„(Ofi)NX 
and  thia  again  unites  \vith  sulphuric  acid  and  |>otash  to  form  the 
imloxyl-sulphate  of  potash.  The  proteids  (Jaffe)  from  which  it  is 
derived  are,  in  the  dog,  contained  in  the  $}miH  intestine,  not  in  the 
Urge.  This  fact  has  l>een  utilised  in  the  case  of  Man  to  iiulicate  the 
pftrt  of  the  intestine  in  which  an  obstriiction  may  be  located.  The 
indigo  sometimes  separates  spontaneousl}^  from  an  excessive  acidity  of 
the  urine,  and  may  be  found  floating  within  a  film  on  the  surface, 
crystallised  in  microscopic  needles. 

Urikary  Calcuu. 


731.  These  may  be  met  with  in  any  [)art  of  the  urinary  cbanoeb 
from  the  pelvis  of  the  kidney  downwards.  They  consist  chiefly  of 
concretions  of  urir,  aml^  oxtdic  arid^  phosjthnUA,  ctirhtmoU*,  ^^m^ih,  or 
xan(hiu.  Most  of  them  |K>8sess  a  nucleus.  Sfiraetimes  the  caleahu  is 
a  comj>ound  structure  made  up  of  laminae  of  flilTerenl  compoation. 
Such  arc  known  as  alternating  calculi.  The  nucleus  in  these  caam 
is  deposited  high  up  in  the  uritiury  passages  and  readies  tlus  bladder 
after  being  encnistctL  The  imclous  may  originally  have  been  any 
little  mass  of  organic  matter,  .such  as  nmal  epithelium  impregnated 
with  uric  acid.  They  find  their  way  downwanls,  drop  into  tlie 
bladder,  and  increase  in  size. 

The  renal  calctdus  or  that  which  is  moulded  in  the  pelvia  of  the 
kidney  is  usually  irregular  in  «ha])e  ;  but  those  calculi  precipitated  in 
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the  bladder  are  either  oval  or  round.  When  they  are  multiple  they 
often  possess  facets,  hut  m  other  times  there  may  be  an  immense 
number  in  the  bladder  all  more  or  less  rounded.  WTien  the  calculus 
has  lain  in  the  bladder  for  any  length  of  time  it  may  cause  catarrlial  or 
croupous  inliammatioti  of  the  mTicous  membn*ne.  The  urine  becomes 
alkaline  and  purulent,  and  a  crouiious  membrane  impregnated  with 
phosphates  may  ha  found  enveloping  the  Htone. 

Uric  Acid  Calculus. — This  is  a  mcditmi-aized  stone,  oval  in 
8ha})e,  very  hard,  heavy,  and  with  a  smooth  or  finely  granular  surface. 
It  is  seen  on  section  to  bo  laminated  and  to  have  a  brownish  colour. 
The  nucleus  is  less  coloured  than  the  surrounding  laminie.  The 
laminae  have  not  all  thn  samo  depth  of  colour.  The  nucleus  is 
sometimes  made  up  of  oxalta  acid. 

Sometimes,  although  rarely,  the  uric  acid  in  such  calculi  is  in  the 
form  of  a  salt  such  as  urate  of  ammonia.  The  calculus  in  this  case  is 
concentrically  marked,  has  a  fine  powdery  appwiranoo  and  the  colour 
of  pipe-clay.  It  is  chiefly  a  concretion  of  childhood.  (See  abo 
Sects.  732  and  737.) 

Oxalate  of  Lime  Calculus. — This  from  its  peculiar  configura- 
tion is  known  as  the  "mulberry  oalcnlns."  It  is  seldom  hirger  than  a 
walnut,  is  round  or  oval,  very  hard,  and  has  projections  on  the  surface 
which  are  tuberose  or  sometitnoB  of  prickle-like  sharpness.  It  is  deep 
brown  or  gray  in  colour  and  usually  laminated.  It  possesses  an 
abundant  organic  basis,  to  whicli  the  colour  is  due.  The  concretion 
is  almost  colourless  in  itsolf. 

Phosphatic  Calculus. — It  consists  of  i»hosphat«  of  lime 
and  ammoniaco-magncsian- phosphate  with  or  T^nthout  an  admix- 
ture of  carbonate  of  limo.  Calculi  of  pure  phosphate  of  lime 
are  rare,  and,  indeed,  even  the  ordinary  phosphatic  calculus  is  not 
common.  There  is  usually  an  oxalic  or  uric  acid  nucleus.  The 
ordinary  mixed  phosphatic  calculus  is  of  everyday  occurrence,  and 
is  known  by  its  fragile  consistence  and  chalk- like  appearance. 
Tlie  laminte  easily  break  oflf  and  the  stone  crumbles  down  on  slight 
pressure. 

Carbonate  of  Lime  Calculus. — This  is  one  of  the  rarest  of  all 
vesical  concretions,  so  much  so  that  many  doubt  of  its  existence.  It  is 
known  by  its  pure  white  colour,  firm  texture,  and  indistinct  lamina- 
tion. 

Cystin  Calculus. — ^Thia  is  also  rare.  The  concretion  is  rounded, 
pale  yellow  or  ^^reotiish  in  colour,  and  of  wax-like  consistence.  ANTien 
the  cystine  is  dissolved  and  allowed  to  recrystallise  it  takes  the  form 
of  six-sided  crystals,  the  one  imposed  over  the  other,  and  often  with 
what  appear  to  bo  abortivo  crystals  on  their  surfaces. 

Xanthin  Calculus. — The  xanthin  calculus  is  to  be  looked  upon 
somewhat  in  the  light  of  a  pathological  curiosity,  Ordy  a  few 
instances  have  been  recorded.  It  is  usually  of  small  size  and  the 
xanthin  is  deposited  around  a  nucleus. 
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Etiology  of  Renal  Calculi. 

As  r^ards  tbe  etiology  of  renal  calculi,  it  need  only  be  said  that 
they  are  the  expression  of  the  various  diatheses  such  as  the  uric» 
oxalic,  phosphatic,  etc  The  prevalence  of  lime  in  the  water  is  said  to 
be  a  predisposing  cause  in  those  who  have  the  stone-forming  tendency. 
Certainly  calculi  appear  to  be  commoner  in  chalky  diutricta  than  in 
others,  whatever  the  explanation  may  be. 

Prostatic  Calcuu. 

Calculi  are  occasionally  found  in  the  ducts  of  the  prostate  glan^l. 
They  are  composed  in  many  cases  of  carbonate  of  lime,  in  others  of 
phosphate  of  lime. 


CHAPTER   LXV 

THE  FORMS  IX  WHICH  NITROGEN  IS  EXCRETED  BY  THE 

KIDNEYS 


732.  Thb  kidney  h  the  great  portal  througb  which  the  nitrogenous 
refuse  of  the  body  is  excreted.  The  nitrogen  is  combined  with  the 
wa3t«  carbon  not  thrown  off  as  airbouiu  acid  by  the  lungs.  The 
chief  compounds  into  which  they  enter  are  Hippliric  acid,  Urea, 
Uric  acid,  Creatin,  and  Creatinin.  Others  aw  more  or  less  con- 
stantly i>rcsent  in  the  urine,  audi  as  Leucin,  Tyrosin,  Xanthin, 
Hypoxanthin,  Guanln,  etc. 

Aa  already  described  under  77i«  Liver  (Sect.  186),  the  nitrogen  thus 
discharged  in  tbe  urine  is  not  to  be  reckoned  exclusively  as  representa- 
tive of  muscular  work  done,  indeed  not  even  in  main  part  as  such. 
It  must  bo  considered  aa  partly  derived  from  a  dint  riah  in  proteids, 
partly  as  evidence  of  the  number  of  coloured  blood  -  corpuscles 
destroyed  in  the  liver.  The  bloo<l- corpuscles  are  conveyed  to  the 
liver,  and,  upon  their  death  and  dissolution  within  this  organ,  the 
nitrogenous  waste  is  shed  by  the  kidneys.  There  cannot  be  any 
doubt  that  the  nitrogen  in  the  urtne,  as  the  accompanying  table  by 
Bunge  (No.  489,  p.  J 14)  clearly  shows,  is  augmented  by  a  proteid 
diet 

Composition  of  twenty-four  hours'  urine  on  a  diet  of — 


Utmt. 

Bnwt 

Volume  .... 

1672  C.C. 

1920  c.c. 

Urea      . 

67*2    grm. 

20*0    grcQ. 

Uric  acid 

1-898    „ 

0-253    „ 

Krcatiiiin 

2-163    .. 

0-961     „ 

KjO 

3-308    „ 

1-314    „ 

N'a^      . 

8991     „ 

3-928    „ 

CaO 

0-328    „ 

0-339    „ 

MgO 

0*'294    ., 

0139    „ 

CI.        - 

3-817    „ 

4-996     „ 

SO." 

4-674    ., 

1-265    M 

PA     . 

3-437     „ 

I -058    „ 
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Jlippurie  Acid  (c^H^O^  or  [C,H,  -  CO  -  N  <^y  -  COOH]). 

733.  It  cryBtallisea  in  semi-transparent  prisms  almost  insoluble  in 
coltl  water  and  iu  ether,  but  soluble  in  boiling  water  and  in  solutiub 
of  sodium  phosphate.  Boiled  with  strung  mineral  ucidj)  or  alkalies,  as 
well  aa  under  the  action  of  ferments,  it  splits  up,  with  the  addition  of 
water^  into  l>enzoic  acid,  and  amido-acetic  acid  or  glycocol. 


CoH, 


CO 


■'<^'h. 


COOH  +  H^O 


C^Hj-COOH  and  H  -  N  |  ^j,^  -  COOH. 

Benzoic  acid.  Glycocol. 

It  can  be  reproduced  synthetically  on  prolonged  heating  of  benzoic 
acid  and  glycocol  in  a  test-tubo  at  160"  C.  It  Ls  also  readily  formed 
from  the  above  two  dorivativea  in  the  animal  body.  If  benzoic  acid 
and  glycocol  are  adminisUtred  by  the  stomach  hippiiric  acid  appears  in 
corresponding  quantity  in  the  urine. 

The  general  conclusion  is  that  in  dogs  hippuric  acid  is  genemted 
exclusively  in  the  kidney.      In  several  other  animals  it  appear*  to 
fabricati*d  elsewhere  as  well. 

As  already  stated,  it  can  be  evolved  in  abundance  by 
benzoic  acid  and  glycocol  along  with  dehbrinated  blood  through 
vessels  of  both  the  Living  and  the  recently  dead  kidney.  That  the 
interaction  is  effected  by  the  kidney  cells  is  rendered  likely  by  iu 
failing  when  the  kidney  is  Knely  minced  or  converted  into  a  paatr 
before  mixing  the  ingredients.  The  oxygen  of  the  blood  is  alav 
necessary,  for  when  the  oxygen  of  the  defibrinated  blood  used  in  tbe 
above  experiment  is  displaced  by  carbonic  oxide  the  combination  ia 
not  forthcoming. 

Una  (CH^N.O). 

734.  This  is  the  most  impi^rtant  of  the  nitrogenous  waat« 
]>ounda  just  mentioned.     The  proteids  are  not  directly  tranafonBed 
into   it,  but}  primarily,  into    luucin    (C2H,o[NH2]COOH)   or   amido- 

caproic  add,  tyroain  (CgH^-j  q  ^  (NH2)C00H),  an  aromatic  amid<>- 

acid,  and  amido  -  succinic  or  asparaginic  acid  (CjH5[NH,][COOH],), 
that  is  to  say,  the  proteids  pass  through  the  stage  of  amido-acut 
before  l^ing  transformed  into  urea. 

Urea  apparently  can  also  be  derived  from  carbonate  of  ammonia. 
When  carbonate  of  ammonia  is  administered  to  dogs  the  urine  rt^mains 
acid,  there  is  no  exoeaa  of  ammonia  within  it^  but  the  quantity  of  urea 
ciaea. 


CHAP.  LXV 


EXCRETION  OF  NITROGEN 


341 


The  liver  is  its  great  source^  and  the  main  part  is  probahly 
derived  from  the  destruction  of  coloured  Idood-corpuscles  within  the 
substance  of  tlie  gland.  The  blood-corpuacles  so  destroyed  are  chiefly 
furnished  by  the  blood  of  the  portal  vein. 

It  is  questionable  whether  the  kidney  is  the  source  of  any  of  the 
urea  excreted  in  the  urine.  It  certaiidy  does  not  furnish  more  than 
any  other  tissue. 

77ic  qiumtHy  eliminated  daily  varies  from  30  to  40  grammes. 


^^  Q^ialiUUive  Esivtuit'um  of  Urea. 

Urea  can  be  nadily  extracted  in  a  puro  stato  from  the  urine  by  the  following 
means: — Rvftporate  aay  fiO  to  IQO  c.c  of  urine  on  a  watcr-hatli  down  to  a  syrupy 
consiateucfl.  Treat  the  resitluo  wliilu  still  warm  with  t'roui  100  to  L^O  c.c.  strong 
■loohol  nnd  mix  thu  moss  carefully  in  a  porcelain  dish.  KtXKT  it  id  cuol,  niters  and 
evapontte  the  filtrate  on  a  watur-bath.  AVhen  cooled  do\vn  to  a  low  temperature 
(bert  C  C.)  add  cold  nitric  acid  to  tlie  reaidue.  This  forms  nitrate  of  urea.  The 
nitric  acid  i**  got  rid  of  by  adding  carbonate  of  bar>-ta  lolutiou  until  ctTorvesccuce 
ceasea.  Evaporate  to  dryness  and  wash  out  the  uroa  from  the  residue  with  alcohol. 
Filter  and  evaporate  to  a  syrup.  If  now  allowed  to  stand  for  some  time,  the  urea 
will  crystallise  out  from  what  remains  in  colourless  four-sidod  prisma.  It  can  bt! 
recognised  :— 

(1)  By  becoming  decomposed  into  biuret  and  cyanurtc  acid  when  heated  to 
150*  C. 

(2)  By  bein^  decomposed  on  addition  of  hypobromido  of  soda  (see  p.  342). 

i        (3)  By  a  strong  solatiou  furmiug  u  crystttUino  precipitate  with  oxalic  or  nitric 

acid. 

'       (4)  By  the  crystals  melting  at  120°  C. 
I       (5)  By  its  being  very  tM>lub]e  iu  \rater,  and  affording  a  solation  neatral  to  test 

paper. 

QtmiUUittive  Estimaiion  of  Uretu 

Liebig^'s  Method. — The  priuciple  of  the  method  lies  in  the  fact  that  if  nitrate  of 
mercury  bo  adtlcd  to  a  solntiou  of  urea  there  reaults  a  white  precipitate  which,  when 
the  precipitation  is  complete,  consists  of  urea,  nitric  acid,  and  mercury  oxide 
(2(CH4NjO),  NaOB  +  4HgO].  The  point  at  which  the  precipitate  ceases  to  be 
thrown  down  is  that  which  is  to  be  aimed  at. 

As  an  index  of  saturation  the  following  will  bo  found  serviceable : — If  the  urea 
is  not  entirely  prvcipitat«d,  a  solution  of  sodic  carbnnate,  or,  bettor,  tlio  wnt«r 
which  has  stood  for  some  time  over  sodic  bicarbonate,  givea  a  icAi/e  prfcipUaie. 
Should  all  the  urea  be  thrown  down,  however^  and  a  slight  excess  of  the  nitrate  of 
mercury  added,  sodic  carbonate  given  a  ycllovj  precipUaU, 

It  is  to  be  remembered  that  chf^jridt  qf  sodium  is  present  in  the  urine,  and  will 
[  deconpoae  the  nitrate  of  mercury  into  chloride  of  mercury  and  nitrate  of  soda.  A 
precipitate  consoquontly  will  not  ajipt'ar  until  the  whole  of  the  chloride  of  sodium 
has  entered  into  combination.  On  this  account  tho  chloride  of  so<lium  must  be 
separated  previous  to  titration  or  be  allowcti  for  iMiforo  (lie  cKtimation  of  uroa  ja 
begim.  PhifSphaiea  alao  decompose  the  mcroury  salt  aud  throw  down  a  precipitate. 
They  must  likewise  be  separated  or  allowed  for.  Thti  process  Is  thus  liable  to  many 
fallacies,  so  that  little  reliance  can  be  placed  upon  it  for  piu-poses  of  strict  analysis. 
It  gives  onlji  a]iproximAte  results. 

The  foUoniug  is  the  methatl  of  application : — Take  40  co.  of  urine  and  add 
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'iO  c.c  of  barinm-mixtartt  in  a  beaker.  The  barium •mixtmv  p««dpltatai  tW 
phosphoric  acid,  tt  conai«ta  of  1  vol.  of  cold  Batnrutcd  aolutioD  of  harinm  nil 
added  to  2  vols,  of  cold  saturated  solution  of  barium  hydnte.  If  the  urine  coat 
mucli  phoflphnric  arid  or  is  otherwiae  ver}'  acid,  et^ual  rnluiiXfa  or  wen  more  mQrt 
be  adde<l.  Filter  through  a  dry  paper  and  place  15  cc.  of  the  inixtnri,  irl 
thoa  contain  10  c.c.  of  urine,  in  a  bpakor. 

The  standard  aolutiun  of  mrrctiry  Ditrato  ia  so  made  that  1  c.c.  irill 
10  milligminnies  of  urea.  Tha  salt  should  be  prepared  with  as  little  exoi 
aa  possible.  Allow  this  to  run  into  the  liquid  in  the  beaker  in  an  alwuM 
ttrtam.     The  point  of  saturation  is  indicated  by  the  Iwfore-dncribed  naan 

If  the  urine  contains  albumin  the  latter  must  be  separated  bj  jffvcipitatioo  iHtk 
heat  and  acetic  acid  and  subaeijupnt  filtrntitm, 

Knop  and  Hufner'a  HTpobroroite  Process.— The  principle  inTolred  in  this 

method  is  that  hypobromons  acid  dt> 
composes  urea  into  water,  oarbonie 
and  Ditrogm.     The  rolnmt  of 
giTen  off  ia  the  index  of  the  qnanl 
urea. 

OerartPs  apparatus  (Fig.  354)  ia  that 
usually  employed.  It  consists  of  a  fiaak 
(a)  of  about  300  c.c.  capacity,  oomminii- 
eating  with  a  graduated  cylinder  (ft)  by 
means  of  an  india-rubber  tube.  This 
again  is  attached  to  an  OTcrHow  Tcaal 
(c)  by  means  of  a  second  india-rabltfr 
lobe.  Tha  connections  tnnat  all  fas 
perfectly  tight,  so  as  not  to  allow  of 
sny  eecspo  of  gas. 

To  nse  it,  place  in  the  (taak  (a) 
c.c  of  hypobromit«  of  soda  soli 
[100  grms.  of  sodium  hydrate  diaaolviJ 
in  250  Ctf.  of  water,  and  the  cold 
tion  mixed  with  2&  c.c.  of  bnuiiae 
(Kalfe)],  along  with  a  teat-tube  ooDtaifi* 
ing  b  c.c.  of  urine.  Attach  the  llsak 
to  the  grailuatcd  L'ylinder  and  tjlt  the 
former  so  that  the  urine  mixes  witli  the 
hypobroniite  solution.  The  grmdoatcd 
tnho  haa  prenousty  beeu  filltnl  up  to  the  top  of  the  index  with  water,  which  standi 
•t  the  »me  level  in  the  rescrToir.  As  effervescence  proceeds,  the  water  is  drim  tmt 
of  the  graduated  cylinder  by  the  nitrogen  generated  iu  the  fladL 

The  reaction  is  represented  thus :— CONjH^  +  SNaBrO  =  CO,  +  N,  +  2H,0  +  SKaBc. 
The  carbonic  acid  set  free  is  absorbed  by  the  caustic  soda,  so  that  pun*  nitfmw 
alone  passes  over.  The  calculation  should  not  be  made  until  at  least  an  boor  afUr- 
watda.  At  the  end  of  this  time  levels  are  again  adjusted,  and  the  quantity  <d 
K  in  cubiu  centimetrea  is  read  off. 

Tbeorttfc&lly  I  gramme  of  urea  ought  at  0*  C  and  760  mm.  Hg.  atmai|ih«B|r 
prenora  to  yield  S72*7  c.c  of  N.  In  making  the  oalouUtiou,  however,  it  mnit  fas 
borne  in  mind  (1)  that  the  volume  of  the  gaa  ia  inflaaneed  by  temperature  and 
barometric  pressure ;  and  (2)  that  the  full  rolume  of  nitrogen  ooiresponding  t«  the 
amount  of  urea  is  never  evolved. 

The  6rat  of  th«e  aotticea  of  error  may  be  corrected  by  what  is  know«  as  Hnfbsr's 
formula : — 


Via,  S&4.— OaftAUi's  ArruuTvs 

SOa  QtiUmTATIVB  RvTIMATIOll  OF  UrKA. 
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0-165 

18*  C. 

IB -357 

B-792 

19  ,. 

16-346 

10-457 

20  „     .    . 

U'Sfll 

11-062 

SI  ,,    .   . 

18'495 

11-906 

22  ..     .    . 

19-669 

vj-oe9 

23  „     .    . 

20-888 

13-635 

24  „ 

22-184 

U*4'21 

25  „     .    . 

23-550 

Lot  V  =  volume  of  gaa  at  0°  C.  and  760  mm.  Hg.  preBsore. 

«= volume  of  gas  read  off  at  temperature  and  preuare  of  room. 
A  =  barometric  pressure  iu  mm.  lig. 
fr'  =  tension  of  s<iacou8  va[)our  at  temperature  of  room. 
t  =£  temperature  in  "  C. 
Then   as  the  coefficient  of  expansion  of  a  gas  for  each  deigreo  C.  =  -00366, 

760(1+0-003660 
In  correcting  tlie  second  source  of  error  different  allowances  have  been  made. 
Probably  343*0  cc  (Paton)  may  be  tnkcu  as  the  mf*an  amount  of  N  obtainable. 

It  is  necessary  also  to  bsTe  a  table  of  the  tension  of  aqueous  vapour  with  differ- 
ent  temperatures  at  baud. 

Tensions  of   aqueous  vapour  from  lO"*  to  25"  C.  in  millimetres  of  mercury 
(Begnaalt):— 
10"  C. 

11  .> 

12  „ 

13  ., 
U  .. 
Ifi   ., 

16  „ 

17  „ 

From  these  data  it  is  easy  to  obtain  the  amount  of  urea  corresponding  to  the 
quantity  of  gaa  evolved  from  the  5  i^c  of  urine  which  we  started  with,  and  fVom 
this  again  the  quantity  cootained  in  the  total  amount  of  urine  passed  In  twenty^four 
hours. 

Thus  suppose  that  40  cc.  of  N  were  evolved  at  16**  C.  and  740  mm.  barometric 
prcMura,  the  ToUime  of  the  gaa  at  0°  C.  and  760  mm.  pressure  will  be — 

40(740-13  635)        40x726-365  _3ft.11 
760(1  +  -00366  K  16)~  760  x  1-06856 ~  '^' 

One  gramme  of  urea  is  taken  as  equivalent  to  343  0  c.o.  N.  Therefore  the  amount 
of  urea  contuimd  iu  the  5  cc.  of  urine,  and  which  gavo  36*11  cc.  of  N,  will  be 

nproaented  by  ^^11  =  0-1052  grm. 

Suppose  the  total  quantity  of  urine  passed  iu  the  twenty-four  hours  to  be  1400 
c.c.»  then  0'10&2x280  =  20'4560  grm.  urea  iu  the  total  quantity,  or  2'104  per 
cent. 

It  is  needless  to  say,  of  course,  that  the  sample  of  urine  ahould  be  taken  from 
that  collected  iluriug  the  entire  twenty-four  hours, 

Squibb's  Method. — This  depends  upon  the  decomposition  of  urea  by  solution 
of  chlorinated  soda  of  the  United  States  Pharinaco{Mf^ia.  The  reagent  is  a  mixtnre 
of  the  hypochlurite,  chloride,  and  carbonate  of  so<lium,  the  liyiKichlorite  being  in 
much  the  largest  proportion.  It  is  made  by  adding  chloride  of  time  to  a  saturated 
solution  of  Bodie  carbonate,  and  filtering  or  siplioning  the  reaulling  liquor.  The 
urea  is  convcrtinl  into  nitrogen,  carbonic  acid,  and  water.  Tlio  carbonic  acid  is 
absorbed  by  the  carbuuate  of  sudium  to  form  a  bicarbonate,  so  that  none  is  left  to 
pass  over  with  the  nitrogen.     The  great  advantage  of  this  metho<l  is  its  simplicity. 

The  apparatus^  (Fig.  365)  c-onsists  of  a  smull  urine  jar  F,  charged  with  sixty- 
four  minims  of  urine,  placed  in  the  buttle  A  which  contains  a  measured  amount  of 


^  To  be  obtained  from  ilartindale,  10  New  Cavendish  Street,  Loudon,  W. 
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the  chlorioated  solution.  This  bottle  is  then  iwited  with  the  bottle  B  (which  he* 
)t«en  tillud  witli  water)  through  the  gutta-percha  tubing  C ;  *ntl  from  B  Another tvW 
dips  down  into  the  jar  D.  The  iKittlu  A  is  now  incliued  «o  that  the  chloriutetl 
solution  thorouffhly  mixtia  with  the  urine.  V'lion  the  vffurveaoenct.'  is  (|nit«  at  on 
end,  and  the  ap]iartttU8  hofi  stood  a  sufficient  time  to  allow  of  its  tcmjienturt  bacom- 
ing  equAlised  with  that  of  the  surrounding  atmosphere,  the  water  in  1)  i»  CKtvAiIlj 
meMured.  Each  cubic  centimetre  Ih  equal  to  a  cubic  centimetre  of  the  nitngfn 
wliich  di«])lai;ud  it,  and  which  represents  roughly  '0027  gramme  of  arm.  Pram 
these  fignnv  it  is  posaible  bo  calculate  the  proportion  of  urea  in  the  orimr  vbkh  I* 
being  tested.  But  should  additional  accuracy  be  re(|uired,  allowance  must  be 
for  temjierature  and  firessure  as  in  the  foregoing, 


Fio.  SMk^Sovts^s  ArrAKATtrs  roa  QrAwrrramrR  BvruuTioir  or  Vbxa. 


Kjeldahl's  Process  for  Estimation  of  Kitrogen.  — In  the  methods  Jaoc 
described  there  is  liability  to  rrror  in  estimating  the  volume  of  nitrogsB,  atoJ 
although,  where  only  relative  conclusions  ore  aimed  at,  it  may  not  Impsir  the 
imUta,  yet,  where  it  is  desired  to  obtain  the  full  amount  uf  gss,  prnif— i 
dalicacy  must  be  omployctL  That  known  as  above  is  in  pretty  gmenl 
analytical  chumista.     It  is  briefly  as  follows : — 

The  substance  to  bo  analysed  is  heated  for  two  honn,  until  it  almost  boCU  «fih 
10  e.£.  oil  ofritriol.  Finely-powdered  (termanganate  of  potash  is  then  dnstiid.  In 
omall  quantities  at  a  time,  into  the  hot  liquid  nntil  it  becomea  of  a  dark 
colour.  The  mixture  is  next  diluted  with  water,  and  40  c,c,  caustic  h>Ia  aolul 
(of  1*3  sp.  gr.)  with  zinc  turnings  added.  Tlie  zinc  turnings  are  to  arotit  hum] 
Hm  whole  is  now  boiled  and  the  evolved  ammonia  is  aliaorbed  in  standard  tcid 
■olntlon.  Many  organic  ooropoundo,  however,  it  should  be  reuembeiTd,  evolve  «a]y 
part  of  their  nitrogrn  by  this  means. 

Several  lueful  moiliticationfl  of  Kjeldahl's  process  have  been  auggiwted. 
these  Huuter-Sti*wart's  ^  for  tlic  simultaneous  e«timation  of  the  C  and  X  may  bs 
tiooed.    The  following  obsmrstion  ms/  be  taken  ss  an  sxsmpls  of  th«  socrancgrj 
Hval«r-Siewart*s  uielhw) : — 


*  Not  published  at  time  of  writing,  but  to  appear  In  Procsedlngs  nf  TUi\a1  Sodtty  it 
Bdlnborgh  for  IflftL 
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Urea. 
Uric  flciil 
Creatin 
Karcotiii 


ComboBttoD. 

Kew  Melhod. 

21-12 

21-0 

3(i-63 

36-63 

87-43 

36  95 

03-92 

63-38 

of  circular  oily  discs 
have  often  concentric 


Leucin  (CyH^gNO^). 

735.  This  is  found  in  the  urine  in  the  shape 
or  yellowish-hrown-coloured  spheres.  Both  forms 
markings  or  spicules  on  their  surface. 

It  is  a  constant  product  of  putrefac- 
tion of  albuminous  and  gelatinous  sub- 
stances. In  the  living  body  it  results 
from  the  metabolism  of  proteid  matters. 
Both  it  and  tyrosin  are  abundant  in  the 
urine  and  in  the  liver  in  acute  yellow 
atrophy.  [For  explanation  of  the 
presence  of  these  bodies  in  this  disease 
see  p.  232.] 

Method  of  Separatioa. — Evaporate  the  uriuo 
to  dryuess  and  dissolve  out  with  boiling  alcohol. 
The  leucin  vriU  Rejarate  as  the  alrohol  roals  in 
white  shining  plates,  greasy  to  the  tDitch,  lighter 
than  Tcattr,  aod  much  resembliug  cholusteriii» 
although  dintingiii.shed  from  it  by  being  insoluble  in  ether  (Ralfc). 

Testa. — (1)  ScJurcr'a. — Erajioratc  ca-rofully  a  amaU  portion  on  platinum  foil  with 
a  drop  of  nitrio  acid.  A  oolourleas,  ahoost  Invisible  residue  will  be  left,  which  when 
mmied  with  a  drop  or  two  of  soda  solution  becoinea  more  or  less  yellow  to  brown, 
according  to  the  purity  of  the  leucin,  and  on  further  concentration  by  heAting  over 
a  flame  soon  tniutifonns  itself  into  au  oily  drop,  which  rolla  over  the  platinum 
without  ndhcring  to  it 

(2)  If  a  little  of  the  aaniplo  of  Icncin  be  heated  in  a  dry  teat-tube  it  melts  and 
forma  an  oily  drop  with  a  §meU  like  amylamin.  In  a  little  some  of  the  leucin 
sublimes  in  a  white  woolly  cloud  which  precipitates  itaelf  on  the  wall  of  the  tube. 


Fio.  S66.— HAatM  or  iMXJcm, 
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Tifrosin  (Cgll^jNO,). 

Tyrosin  seldom  crystallises  in  the  urine,  but  when  present 
can  he  seiiamted  by  the  following  pro- 
cess (iialfe) : — The  colouring  and  ex- 
tractive matters  are  j}recipitated  with 
basic  lead  acetate  and  the  filtrate 
decomposed  with  sulpliydric  acid. 
Tlio  clear  filtrate  is  evaporated  to  a 
tliin  synip,  when  crystals  of  tyrosin 
will  be  dejiosited  on  cooling. 

It  forms  long  prismatic  needles 
often  aggregated  in  a  stellate  manner. 
Both  it  and  loucin,  if  they  are  abun- 


^1. 
X" 
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(lant,  may  be  detected  roughly  by  simply  evaporating  a  drop  u(  ti)« 
urine  on  a  slide,  the  tyrosin  appearing  in  sheaves  of  acicnlar  crjsUh, 
the  Icucin  in  somewhat  globular  masses. 

Test*.— (1)  Bofmann'n.—VUoo  k  little  of  the  tyrotin  with  v»t«r  in  » 
Add  to  it  a  few  drop«  or  solution  of  nitrate  of  mercury  and  a  couple  of  dropa  of  ted 
tnmitig  nitric  ociii.  Heat,  and  keep  boiticf;  for  some  time.  The  fluid  staina  of  a 
beautiful  rosy  rod  colour  and  gives  Uter  on  a  red  prvcipitat«. 

(2)  Piria'a. — A  few  of  tbc  crystals  nro  pliiccd  in  a  watch  glasa,  to  wliidi  a  fwuph 
of  drops  of  concentrated  sulphuric  acid  arc  added.  The  mixture  ii  wanned,  aJMl 
after  cooling  a  little  water  is  added  to  it.  Carbonate  of  lime  or  baryta  is  next  to  he 
added  to  the  mixture  to  long  as  efferreaoenoo  takes  place.  After  tillvriuK.  tha 
solution  is  concentrated  by  evajtoratiou  and  treated  with  one  or  two  drops  uf  nvutnl 
chloride  of  iron  solution.     A  violet  aftaintng  of  the  fluiil  will  ensue. 


Uric  or  LifkU  Add  (C^H^N^Oa).* 

737.  Uric  acid  occasionally  deposits  spontaneously  from  the  tirine. 
The  deposit  is  known  from  all  others  by  the  particles  being  individually 

recognisable  with  the  naked  eye.  They 
resemble  red  sand  or  cayenne-pepper 
grains  and  adhere  to  the  aides  and 
bottom  of  the  glass.  Crystallttataoo 
does  not  occur  until  some  time  after 
the  urine  ia  passed.  It  is  aided  by 
the  addition  of  a  little  hydrochloric  or 
acetic  acid.  The  urine  ia  always  acid, 
sometimes  unusually  so. 

The  crystals  are  lancet,  diamond, 
or  whetstone  shaj^ed^  and  oc^Mtfionally 
arrange  themselves  in  rosottea. 

Tests. ~(1)  MwrtsriiU  Xtmctim,—lHmX  arias 
contnining  the  crystiUs  In  a  porcelain  dish  »it& 
a  dn>p  of  nitric  atid.  Eraporate  to  dryaass 
without  applying  too  much  heat  A  y*Uow  or 
reddiah  deposit  remaina.  If  tbi«  is  alltnred  to 
oool  and  is  treated  with  a  trat*«  of  strong  am- 
monia, the  mass  becomes  purple-mi  colftuivd 
due  to  murexide.     This,  which  is  the  ■'ff!ni«nia 

■Ut  of  purpuric  acid,  is  unknown  in  the  free  state.     If  caustic  potaah  ba  aahat* 

qnently  added,  the  purple  b«eani«s  bine. 

(2)  If  thn  uric  acid  is  boiled  in  alkali  such  as  soda,  a  few  dropw  of  FehUng'a  aola- 

tioQ  or  ammonia  and  sulphate  of  copper  added,  aad  heat  applied,  white  orata  of 

auboxide  of  copper  is  deposited.     If  the  quantity  of  eopiier  oxidt  b  gnat  In  nktlM 

to  the  urie  add,  nd  mboxide  of  copper  ia  thrown  down. 

(8)  If  uric  acid  is  dissolved  in  carbonate  of  aoda  solution,  and  If  a  piece  of  wUta 

flltsr   pa]»er   which    has   been  proviuualy   aoaked   in    nitrate  of  silrer  solution  la 


tw.  lie.— t  »r>rT*tj)  ur  Vatc  Acin 

(XlOO  DUMS.) 


'  Hm  history  of  arte  add  in  the  body  has  alrsady  beaa  dstaOad  tn  conaldailBg  tte 
itffaet  of  goal  (vol.  1.  Seeta.  461,  4fiS). 
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moisteneil  with  tbe  mixtare,  yollowiah-browu  to  deop  block  spots  of  reduced  rilrer 
will  be  forthcominfi;  acconlinji;  to  the  strength  of  the  acUl  in  soIutioQ  (Schilf).  This 
test,  although  ilc-licate,  is  nut  cuiiclusivo,  a»  many  other  substances  reduce  silver. 
Tbe  murticitU  test  ia  that  which  is  moat  reliable. 


Qmntiialive  EsiimaHon  of  Uric  Acid — Hatfcra/i's  Method.^ 

SoltUions  required. — (1)  CentinormAl  nmmoiiic  aniphocyanate.  Dimolve  about 
8  grammes  of  crystals  in  a  litre  of  water,  and  adjust  it  to  decinonnal  silver  solution. 
Dilute  with  9  vuluuies  of  water.  One  oubio  centiiaetre  ia  equivalent  to  0*00188  of 
uric  acid. 

(2)  A  saturated  solntiou  of  iron  alum. 

(8)  Pure  nitric  acid  (20-30  ]icr  coat).  Dilute  the  commercial  acid,  boil  and 
prcserra  from  light  in  a  blackened  6ask. 

(4)  Strong  ammonia. 

(5)  Ammoniacal  silver  solution.  Dissolve  5  grammes  of  nitrate  iu  100  cubic 
centimetres  water,  and  add  ammonia^  until  the  solution  becomes  clear. 

Proet$$, — Ueosare  0^"  25  cubic  centimetres  of  uriuo  iu  a  pipette,  aud  place  it  in  a 
amoll  beaker,  with  about  1  gmmme  of  bioarbonute  nf  soilium.  Add  2  or  3  cubic 
centimetres  of  ammonia,  which  will  produce  a  precipitate  of  ammonia-magnesium 
phoHphate.  On  adding  1  to  2  cubic  centimetres  of  the  ammoniacal  silver  solution, 
the  uric  acid  falld  as  a  white  gelatinous  precipitate  of  urate  of  Bilrur. 

This  is  collected  on  the  asbestos  Klter,  and  carefully  washed,  until  the  washings 
give  DO  trace  of  silver,  with  a  drop  of  salt  solution.  The  urate  is  then  washed 
through  the  filter  by  the  aid  uf  a  few  cubio  centimetres  of  the  nitric  acid,  and  the 
silver  in  this  solution  estimated  by  Volhard'B  method. 

Add  a  few  dro]«  of  tlie  saturated  sgliitioa  of  iron  slum,  which  is  Uio  indicator, 
and  drop  in  the  ceutiuomuil  solution  of  amnionic  aulphooyanate.  A  white  precipitate 
will  form,  together  witli  a  transient  reddiah  coloration,  which  latter  becomes  per- 
manent when  the  ptoress  is  at  an  end. 

It  ia  easy  to  calculate  the  uric  aoid,  which  will  be  the  number  of  cubic  eenti- 
metres  of  the  sulphocyanate  used  multiplied  by  O'OOISS. 

If  thp  urine  contain  albumtii,  this  should  previously  be  removed.  If  uric  add 
or  urates  be  present  iu  sucli  ([uantity  as  to  caus«  turbidity,  tbe  secretion  should  be 
wanned  aud  diluted. 

Urates  or  Lithates. — The  uric  acid  found  in  the  urine  takes  the 
form  mostly  of  acid  sudic  and  acid  am- 
monium salts.  They  constituto  an  easily 
recoguiaed  deposit,  which  is  either  colour- 
less or  stained  of  a  pinkish  tint  with 
indican  (hrick-dust  deposit,  sediiiieutum 
lateritium).  The  deposit  is  either  granu- 
lar and  amorphous,  or  the  granules  hang 
in  groups  and  are  spiculated  ;  they  aome- 
timos  show  a  htilo  of  rays.  The  deposit 
ia  readily  dissolved  on  heating  \i\*  to 
100'  F. 

The  uric  acid  or  urates  are  deposited 
u  a  result  of  the  relative  or  absolute  increase  of  the  acidity  of  the 
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urine  with  or  without  increased  elimination  of  uric  acid.  There  m»y 
he  increased  elimination  without  dei>o5ition.  The  commonest  source  of 
a  lateritioua  deposit  is  increased  acidity  from  concentration  of  the  nrino 
after  sweating  or  violent  exercise.  It  may  also  accompany  n  "  htlions 
attack,"  or  appear  at  the  crisis  of  a  fever. 

The  term  Lithuria  is  employed  to  indicate  a  condition  in  which 
uric  acid  ur  urates  are  thrown  down  from  the  urine.  Tlmt  of  Gravel 
is  a  ludf-popular  expression  indicative  of  the  presence  of  urie  acid 
grains  or  of  small  calculi. 


Xantkin^  HyjxixaiUhin^  and  Guaniru 

738.  Xantbin  and  Hypoxanthin  are  two  nitrogenous  bases  cloMly 
related  to  uric  acid.  They  arc  found  in  the  tissues  and  urine,  and  aro 
derivatives  specially  of  the  ntichin  of  cells.  They  contain,  as  shown 
by  the  accompanying  formula}  (Bunge,  No.  489,  p.  308),  less  oxygro 
than  uric  acid: — • 

Uric  acid     .... 

Xanthin        .... 

Hypoxanthin  CjH^N^O. 

Xanthin  is  a  constant  element  of  human  urine,  nttti  when  ilri>n«ite*l  qkusUjt 
ilevelojis  a  ralculua,  ttonivtiiuvs  a  granular  dt«)K>i(it.  It  is  very  slightly  wilobU  la 
water,  but  »olubl«  in  dilute  bydrochloric  and  uitrio  soids. 

Test.— Diasolvo  in  atrong  nitric  add  and  evaporate.  The  yellow  restdnsvta 
touched  vritli  liquor  jMitaasifi  and  heated  gives  a  purple  ootoor. 

Hypoasnthin,  or  sarkine,  has  already  been  referred  to  as  foosul  in  th« 
and  urine  of  persons  the  subject  ofleacooythftmia  (see  vol.  i.  p.  511). 

Guanin  (CjHjN^O)  is  closely  related  to  xanthin,  and  can 
converted  into  it  by  the  action  of  nitric  acid.  It  also^  like  the 
foregoing,  is  a  derivative  of  the  nuclein  of  cells. 


Crmtm  (C^H^NjO^)  and  Creatinin  (C^HyN,0). 

739.  These  are  the  only  remaining  two  representatiras  of  nitro- 
genous waste  that  fall  to  be  accounted  for.  Urea,  which  is  excreted 
to  the  extent  of  thirty  or  forty  grammes  daily,  curiously  has  little 
tendency  to  accumulate  either  in  the  blood  or  in  the  tissue^ 
creatin,  which  is  excreted  only  to  the  extent  of  0*5  to  2*5  grammee 
the  twenty-four  hours,  is  to  be  found  abundantly  in  tlie  muscles.  It 
is  probable  that  it  becomes  converted  into  urea,  and  thiu  is  swe|it 
away  in  the  blood-current. 

Creatinin  is  a  derivative  of  creatin,  and  contains  a  moleoole  of 
wat<;r  It'ss  than  this  substance. 


Oroaniskt)  Urinary  Deposits. 

740.  (a)  Mucus  and  Pus. — The  deposit  of  mucus  aasmnes  tlw 
character  of  a  cloud,  that  of  pus  is  generally  denser.    Acetic  acid  added 
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to  tKe  mucoas  cload  separated  from  the  superjacent  urine  inducee 
coagulation.  Liqaor  potasae  mixed  viih  the  purulent  deposit  caasos 
it  to  become  thick  and  ropy  (Doune's  test).  Microecc^HC  examiiM- 
tSoQ  should  of  course  also  be  resorted  to  for  purposes  of  diagnom 

(h)  Epithelium. — This  may  come  from  the  kidney  or  an}'  other 
pan  of  the  urinary  passages.  In  the  female,  S4^uamous  epithelium  may 
be  traced  to  the  parts  around  the  vestibulum. 

(c)  Blood  when  derived  from  the  kidney  is  frequently  moulded  to 
the  shape  of  the  tube  into  which  it  has  been  poured,  and  assumes  th« 
form  of  a  tube-cast.  It  must  be  remembereil  that,  in  the  female,  tho 
blood  may  be  menstrual. 

Tube-Casts. — These  are  chiet!y  t^UkelMl^  ^nmiUar,  »ttH^umtmu» 
kj/aliw,  and  jaitv.  A  particular  tube-cast  can  never  be  r^arded  a« 
indicatire  of  any  form  of  disease  of  the  kidney.  Tube-casts  are  only 
one  of  the  items  in  making  up  an  opinion.  Many  of  them  have 
already  been  referred  to  in  the  description  of  the  various  organic 
lesions  of  the  kidney. 

The  origin  of  the  hifaJiM  or  coOoid  tub&casU  has  been  matter  for 
much  difference  of  opinion. 

Axel  Key  (So.  134,  cxir.  1867,  p.  171)  locked  npon  thun  u  tma  aeentioa- 
pro(2act«  exuded  in  drops  froni  the  epithelUl  cells. 

B»y«r  <Xo.  126,  I8fi8,  p.  136)  also  trncftl  them  to  the  tubular  epithelium,  but 
roiprded  the  droplets  of  colloid  not  as  a  secretion  from  tho  cells,  but  rather  «a  n 
prcMittct  of  their  deatractiou. 

Cornil  (No.  200,  xv.  1S79,  p.  402)  ia  likewise  of  opinion  that  they  are  epithelial. 

He  says  that  each  cell  of  the  convoluted  tabules  is  coni|>o8eU  of  a  granular  ceatr« 

and  a  leas  granular  leriphery.     The  nucleus  lies  within  the  former.     In  Bright'a 

diaeaae,  the  central  area  develops  caritiea  or  vacuoles  tilW  with  a  clear  protcid 

I  snbatance.      From  time  to  time  this  substance  ia  voided  into  the  tube,  and  by 

;  coalaaeing  with  plasma  and  blood-globules  conBticutes  the  casta  in  question. 

Langhana  (Ko.  13,  Ixxvi.  1879,  p.  IDS]  concludes  tliat  thc-y  may  l>e  formed  %a  a 
secretion  of  colloid  droplets  from  the  epithelium  of  the  tubules  or  by  an  actual 
transformation  of  the  epithelium  arhen  d^squamateit.  He  also  traces  thorn  in  some 
caaes  to  transformed  hlood-corpusclfs. 

According  to  RindflKtscb.   Klelis,  Bartels,  and  otheia,  howerer,  thay  are  to  be 

looked  u]Min  as  dorivaLives  of  the  blood,  tbat  in  to  say,  as  products  of  exudation, 

a  rieflr  which  boa  been  adopted  by  Weisagerber  nnd  Perls  (No.  104,  vi.  1877,  p.  118) 

to  account  at  leaat  for  certain  of  them.     Tbey  say  that  tho  hyaline  sahstauee  is 

[  sometimes  (leen  lying  between  the  tunica  propria  and  epithelium.      Fturkart  (No. 

>  472)  even  alleges  that  they  are  indicative  of  an  iiillammation  ;  while  Posucr  (No.  13, 

I  Ixxix.  18S0,  i\  320)  holds  that  they  are  simply  a  transformation  of  the  albumin 

I  present  in  the  tirint*  passing  down  thu  tubes  to  which  may  be  added  the  remains  of 

I  shed  epithelium.      Torok  and  J'ollak  (No.  104.  xxv.  1889,  p.  S7)  have  arrived  at 

very  much  the  same  conclusions. 

They  have  often  boen  regarded  as  composed  of  fibrin,  and  tho  term  "fibrinous 
cylinder"  has  been  applied  to  them.  There  do  not  seem  to  be  sufficient  gronnda  to 
warrant  such  a  view.  Fibrin  is  sometimes  precipitated  in  the  tabes,  but  takes  the 
form  of  a  network. 

In  some  instances  of  acute  disease  of  the  kidney  nearly  ever)' 
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straight  tube  may  be  blocked  with  them,  and  they  may  even  be  found 
in  healthy  iirine.  In  the  kidney  of  puerperal  albuminuria,  the  author 
(No.  309,  p.  241)  has  seen  thorn  in  groat  abviudancc,  and  unassociated 
with  catarrhal  nephritis.  So  numerous  were  they,  that  thoy  con- 
stituted an  almost  complete  harrier  to  the  passage  of  iirnie.  la  Buch 
cases  they  seem  to  be  simply  the  albumin  whicli  is  contained  in  the 
tube  in  a  solid  condition.  I&  seems  to  undergo  some  physical 
alteration  wborcby  this  solidification  is  efTected. 

In  otlier  instances,  however,  the  colloid  appears  to  be  a  true 
epithelial  derivative,  and  is  either  secreted  by  the  cells  or  is  a  result  of 
their  disintegration. 

Accidental  Impurities. — Spermatoz^fids,  spicules  of  different  tvoods, 
I  woolien^  cott/m,  and  linen  fibres^  the  orgattisTns  of  ptUre/adionj  yeaaU^ 
aardnaj  etc,  may  also  be  met  with  under  various  circumstances. 
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741.  Structure  of  Wail.  —  It  \nll  be  rememberetl 
bladder  consist*)  of  three  distinct  coats — the  tumrtt  mifcvs^;,  luuMiiI'iii^, 
and  seroM,  The  mucous  coat  u  united  by  loose  fibrous  tissue  to 
the  muscular,  niid  the  bond  of  union  is  sometimes  known  aa  the 
tunica  submucosa. 

Wheu  healthy,  the  human  mucosa  after  death  has  a  gTAyi"h-blue 
tint  and  as  a  nde  is  |>erfcctly  smooth.  It  occasionally  ha]ip«n<. 
liowever,  that  papilla-like  atructurcs  are  met  with  at  tlie  fundut 
or  elsewhere.  It  is  covcre<I  by  stratified  epithi'lium,  the  auj*crBctal 
cells  of  which  are  Hat,  the  middle  irregularly  pyriform,  and  the  deep 
ako  flattened  or  ovoid.  It  contains  a  good  many  racemose  mucotu 
glands,  particularly  near  the  fundus  and  at  the  neck. 

The  muscularis  is  a  triple  membrane.  The  outer  layer  runt 
lofigitudinolly  and  is  known  as  the  detrusor  urinae.  The  innsr 
layer  also  runs  more  or  less  longitudinally  ;  wliile  the  middle  contaiD* 
circular  and  oblique  Hbres.  The  muscle  composing  these  three  layvre 
is  unstriated  and  the  fibres  mutually  interlace.  It  has  been  allegvd. 
in  fact,  by  Pcttigrew  that  the  external  longitudinal  and  circular 
layers  togetlier  form  a  series  of  figure-of-8  spiral  loops. 

The  serosa  is  the  reflected  [leritont^um  ;  its  folds  are  known  a* 
the  false  ligaments  of  the  organ.  The  membrane  is  reflected  from 
the  rectum  on  to  the  posterior  and  ujjper  surfaces  of  the  Mad^lcr.  and 
thence  over  the  lateral  walls  of  the  pelvis  and  on  to  the  anterior 
abdominal  waU.  A  large  portion  of  the  vesical  exterior  is  thus  left 
uncovered  by  any  serous  lining.  At  the  uncovered  |>arti  it  is  bound 
to  neighbouring  organs  and  tissues  by  the  |kelvic  fascia,  whoa«  reflee- 
tions  give  rise  lo  what  are  known  as  the  true  lig;ament& 

The  circular  nmscular  layer  at  the  neck  la  thicker  tiian  eUtfwIiH^ 
and  is  sometinted 
held  (Xo.  IG9,  vi. 


called  the  sphincter  vesicx.      Budge,  ho 
1872,  p.  306j  that  thin  iH  not  the  true  sphincter* 
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is  somewhat  (complex.  In  the  conl  there  apjiear  to  Itc  two  centnt 
connected  M^ith  the  organ  (see  Fig.  365) ;  the  one  is  auUmmiie  and  tiM 
other  rrjUjt.  The  automatic  centre  is  located  in  that  })art  of  the  cord 
from  which  the  second,  third,  and  fourth  sacral  nervea  take  ori|^i, 
while  the  reflex  centre  is  probably  higher  up.  A  unit  rrntrt  in  th*' 
cortex  of  the  brain  is  connected  I>y  contrifugal  fibres  with  Iwih  of 
these,  80  lljat  they  are  under  voluntary  control. 

Effncui  fiyr$  make  their  way  outwards  from  the  himbar  cord  awl 
connect  the  automatic  centre  with  the  sphincter,  the  reflex  centre  witk 
the  detrusor. 

hkch  of  these  centres  is  also  connected  by  ttffrreni  jibita  with  the 
mucous  merabrane  of  the  blmhler.  Some  of  them  ar«  reflex  in 
function,  others  are  sensory.  The  reflex  Kbros  end  in  the  c^^rd,  but 
the  sensory,  after  entering  it  and  becoming  united  with  the  above 
centres,  ascend  to  the  brain  and  ore  placed  in  communication  iri 
the  volitional  centre  in  the  cerebral  cortex. 

The  Act  of  Micturition. — The  usual  BU])iK)»ilion  is  tbal  the 
automatic  centre,  wlien  the  lil:iddrr  coiitiiins  a  ijuantity  of  iintit^ 
insufficient  to  cause  an  uneasy  sensation,  is  consianily  holding  the 
sphincter  in  a  state  of  tonic  contraction.  As  soon,  however,  &&  the 
urine  accumulates  beyond  a  certain  amount  a  painful  sen»;ktio€i  i» 
ex]K'rienccd,  which  is  convoyed  to  t>oth  centres  in  the  lumbar  region  of 
the  cord  and  to  the  volitional  centre  in  the  brnin.  Like  peHpbcral 
stimuli  generally,  this  inhiliits  the  automatic  but  excites  the 
centre. 

Under  these  circumstttuces  the  "phincler  vesicic  wouUl  reUx  and 
dotru.«or  contract  were  an  ofloit  of  the  will  not  fiiitlicuniing  to  {irevcckt 
this.  The  volitional  centre  being  simultaneouHly  stimulated  with 
those  in  the  cord,  an  inhilntion  of  tlie  autonialic  centre  is  prevented, 
and  hence  the  sphincter  does  not  become  relaxed.  That  the  reflex 
centre,  however,  remains  at  least  partially  active  is  provtNl  by  the  Ht% 
thai,  when  the  bladder  is  mnderat<*ly  distended,  it  contmri-*  rhythmicaDjr 
(Ashdovvn,  No.  5,  1(587,  p.  299).  a  provisiun,  in  all  pndiobility,  to 
counteract  the  pressure  of  lifjuid  from  witliin.  As  sixnt,  however,  aa 
the  will  centre  ceases  to  exert  its  influence,  the  automatic  centre 
losea  its  hold  of  the  sphincter.  The  sphincter  then  relaxea  and  Um 
detrusor  forthwith  contracts. 

It   must  not  be  concluile<l,  however,  that  the   •  the 

urine   is  entirely  the  result  of  contrnction  of  tbe'V'-  lOr, 

or,  in  fact,  that  micturition  is  u^  uny  great  extent  Hfpendcni  apon 
this.  Tht^rr  are  other  forces  which  come  into  play  during  thr  act  ol 
themHt'lvfs  suflicient  to  account  for  tt.  Thus  gravity  has  something  to 
dfi  witli  il ;  atid  the  compression  exerted  by  the  abdominal  walls  ha«  a 
great  deal  to  do  with  it.  Indeed,  if  the  sphincter  l)e  relaxe<).  Uierr  ii 
good  reason  for  believing  that  micturition  may  proceed  without  tb« 
bUdder  contracting  at  all. 

It  seems  (luestionablo  wbother  the  bladder  does  coiilnct  durinis 
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the  performance  of  the  act.  A  more  likely  supposition  is  that  its 
contraction  takes  plaeo  or,  at  any  rate,  is  completed  only  after  the 
organ  is  emptied.  The  late  Dr.  M.  Duncan  used  to  demonsLnite  in 
his  riini/ptr^  that  a  sound  passes  into  a  woman's  bladder  as  far  after 
mieturition  an  l>eforo  it.  The  em|>tying  of  the  !)lad<ler  is  a  voluntary 
act,  and  ai>iiears  to  he  effected  in  great  part  Ity  tlm  contraction  of  the 
abdominal  muscles.  When  the  abdominal  wall  is  relaxe<l,  as  after  the 
removal  of  a  large  ovarian  tumour,  to  niieturate  voluntarily  is  difficult 
I  or  impossible.  It  is  only  when  the  ahJoniinal  muscles  regain  their 
wonted  tone  that  the  |jower  of  perfurndu^  the  act  returns.  The 
contraction  of  the  vesical  muscle,  on  the  otliiT  hand,  aj)poars  to  he 
always  reflex. 

Tonic  Function  of  Vesical  Muscle. — Attention  has  already 
been  called  (vol.  i.  p.  632)  to  the  probability  of  the  muscle  surround- 
ing hollow  organs  j^encrally  actiu^  as  a  moans  of  resisting  eximlsive 
efforts  from  within,  and  thus  Ivet'pin;:^  up  the  tone  of  the  viscus.  In 
the  case  of  the  arteries  we  know  that  this  is  so,  and  we  also  know 
that  when  increased  strain  is  put  on  the  wall  the  muscular  fibre 
hypertroi)hies  to  compensate  for  it.  It  has  always  seemed  to  the 
author  that  this  is  the  great  function  of  the  muscular  coat  of  the 
bladder.  By  its  rhythmical  coutraction  it  opposes  any  tendency  to 
overniiatension  and  actual  rupture.  Were  the  maintenance  of  the  size 
of  the  cavity  entirely  depi-iuient  upon  the  pjissive  elasticity  of  the  wall, 
there  is  fair  reason  to  believe  thiit  permanent  over-distension  would  be 
much  more  freq^ueut  than  it  is. 
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742.  Even  when  tlie  parts  are  sound  the  stimulus  conveyed  to 
the  tonic  centre  in  the  cord  connected  with  the  sphincter  vesicw  may 
be  greater  than  the  inhibitory  iuHuence  exerted  by  the  will ;  the 
sphincter  may  accnnlingly  become  relaxed  and  micturition  take  place 
involnnturily.  When  tlie  mucous  surface  of  the  bladder  id  unduly 
excitable,  owing  .nay  to  its  being  inflamed,  as  in  acute  gonorrhoeal 
catarrh  of  the  neck,  micturition  against  tlie  most  extreme  effort  of  the 
will  is  common  enough.  During  sleep,  the.  effort  of  the  will  is  not 
^required  until  the  bladder  is  ilistiMided.  When  this  occurs  the  painful 
ftnosation  caused  by  the  dii^tetision  either  wakens  the  individual,  or  the 
tirine  is  voided  unconsciously  (enures^is  nocturna).  The  presence  of  a 
calculus  or  some  other  source  of  irritation  greatly  increases  the 
tendency.  It  appears  in  cliiidren  and  in  sKnme  women  to  be  the  force 
of  habit,  and  the  regular  emptying  uf  the  bladder  at  stated  intervals 
during  the  night  goes  far  to  overcome  it. 

The  pathology  of  the  enuresis  following  upon  chronic  over-diaten- 
flion  of  the  organ  does  not  seem  quite  clear.     Such  over-distension  is 
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sometimes  the   cause  of  dribbling   of   urine   in  young  children  and 
others. 

Strangury  or  excessive  reflex  contraction  of  the  bladder  and 
urethra  is  a  ct^mmon  accompaniment  of  enuresis. 

Ischuria  («rxw,  I  retain  ;  ovpiw,  I  make  water),  OR  Rktention  of 

Urine. 

743.  Tlie  condition  may  l>e  caused  by  organic  stricture  of  the 
urethra,  by  tlie  presence  of  a  calculus^  by  spjum  of  the  urethral 
muscular  fibre,  or  by  the  prostate  being  chronically  enlarged 
Myomatons  or  other  tumours  may  project  against  the  neck  of 
the  bhulder  so  aa  to  interfere  with  tlie  voidance  of  urine.  The 
condition  may  also  be  caused  by  changes  in  tlie  bladder  itself,  such  m 
the  atony  resulting  from  acute  sudden  over-distenaion.  It  may  be 
the  result  of  disease  or  destniction  of  the  spinal  cord.  It  may  follow 
the  tmpactiun  of  the  child's  head  in  the  pelvis,  in  which  case,  as  shown 
by  Hart,  the  urethra,  or  it  may  be  a  jjortion  of  the  lower  aspect  of 
the  bladder  itself,  becomes  very  much  elongated.  The  fundus  in 
reality  comes  to  bo  the  part  whicli  contains  tho  nrine,  and  this  may  be 
pushed  far  upwards  above  the  pelvis.  Ketention  of  urine,  as  before 
mentioned,  also  follows  opemtions  on  the  abdomen,  such  as  ovari- 
otomy, where  the  abdominal  walla  have  previously  been  on  the  stretch. 
It  is  a  common  accompaniment  of  head  injuries  followed  by  nncou- 
sciousness. 

The  bladder,  under  these  circumstances,  is  capable  of  great 
distension.  Its  apex  often  reaches  to  or  above  the  umbilicns.  Some 
of  tbo  water  may  l>o  absorbed  through  the  vesicsd  |>ariete8,  but  it  w 
(questionable  whether  much  of  the  solid  matter  is  cafiable  of  being 
thus  removed.  In  some  of  the  lower  animals,  however  {f.^.  frog), 
where  the  walls  of  the  bladder  are  very  thin,  the  solids  appear  to  be 
absorbed  in  considerable  abundance. 

Siisini  {No.  200,  v.  18US,  p.  U4),  oxperimentin>?  on  hU  own  bladder  by  injectifl« 
Urf^  ipiautitieH  oT  iodide  of  ]iotas<tium  or  belladonna  into  it,  was  unable  to  d«tKt 
auy  evidence  of  their  absorption  «ithur  on  apjtlication  of  cbemical  tests  or  by 
physiological  reaction.  He  coDi:lude<l  tlmt  the  liring  epitlieliura  of  the  hmi»i> 
bladder  in  health  is  quite  im]»rvious  to  the  substances  he  employed. 

Hypertrophy. 

744.  It  is  seldom  that  the  muscularis  hypertrophies  without 
dilatation  of  the  cavity.  Wo  saw  (vol.  i.  p.  fi29)  that  hj'pertrophy  of 
the  heart  from  valvular  disease  is  preceded  by  dilatation ;  in  fact, 
that  the  hypertrophy  is  to  be  regarded  in  part  as  a  poise  against  the 
tendency  to  dilatation  induced  by  the  valvular  defect.  The  same 
ftoems  to  hold  good  of  hypertrophy  of  the  bladder.      It  does  not 
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appear  to  be  merely  the  result  of  efforts  to  overcome  resistance  in 
front,  but  is  more  ttie  expression  of  the  necessity  for  keeping  up  the 
tone  of  an  over-distended  orgtin  in  order  to  avoid  rupture. 

The  cavity  is  usually  very  lurge  and  the  walls  from  half  an  inch 
to  three-quarters  of  an  incli  thick.  Th*'  tliickcning  is  maiidy  in  tliG 
muscular  coat.  The  mucosa  is  stretched  and  attenuated,  po  much  so 
that  it  becomes  transparent,  and  consequently  ex|M)ses  the  underlying 
muscularis.  The  Hhres  of  the  muscularis  stani]  out  in  thick  cord-like 
bundles  interlacing  in  a  coarse  network.  The  muscle  seems  to  be 
perfectly  healthy. 

Cystitis  (kwttw,  a  Uaddn\ 

745.  Inflammation  of  the  vesical  as  of  other  mucous  membranes 
may  assume  various  t^\'pes.  Chief  of  these  are  :  (1)  the  Catarrhal  j  (2) 
the  Croupous;  and  (3)  the  Gangrenous. 


(1)  CiUarrhnl  Cystitis. 


The  acute  variety  of  the  disease  is  commonly  the  result  of 
extension  of  a  gonorrhfpa  backwards.  It  is  characterised  by  consider- 
able redness  of  the  mucosa,  by  the  discharge  of  large  quantities  of 
catarrhal  jnn  from  the  surface,  and  by  the  exhibition  of  intense  reflex 
excitability  (strangury). 

Tlic  minute  changes  are  much  the  same  as  in  the  urethra  affected 
with  gonorrhoea!  urethritis  (//.r.).  Przewoski  (No.  13,  cxvi.  1889,  p. 
516)  has  recorded  a  case  where^  in  addition  to  the  ordinary  appeai*- 
ances  of  acute  catarrli,  there  were  little  UpnpluuienM  accumulations  of 
small  round  cells  in  the  mucosa. 

In  course  of  time  the  ilisease  usually  tends  Ui  right  itself,  but  in 
the  aged  or  infirm  it  may  become  chronic,  or,  what  is  worse,  may 
)»e  the  exciting  agent  of  a  pyelo-nephritis. 

Chronic  catarrh  of  the  bladder  in  an  old  person  is  an  intract- 
able malady.  A  state  of  pennanent  muscular  atony  with  distension 
of  the  vesical  blood-vessels,  ensues,  which  keeps  up  a  sub-iDHamed 
condition  of  the  surface  of  the  mucosa  and  unfits  it  for  the  growth  of 
a  proper  epithelial  investment.  Recovery,  moreover,  is  impeded  by 
the  deposition  of  phosphates  upon  the  mucous  finrfacc.  It  is  often  the 
result  of  the  bladder  insufficiently  emptying  itself  owing  to  an  eidarged 
prostate. 

Kven  in  slight  attacks  of  the  disease  there  is  danger  in  usin^  the 
ratfu-icr,  from  the  likelihood  of  settirig  uji  a  septic  and  gangrenous 
slate  of  the  mucous  membrane,  f^^llowed  by  pyolo-nqihritis.  The 
mucosa  denuded  of  its  epithelium  evidently  affords  a  surface  ufwn 
which  the  organisms  associatt^d  with  that  condition  may  settle  and 
fructify. 
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(2)  CrmtjHfus  CtfsHtut. 

The  disease  is  characterised  by  the  offusion  of  lymph  on  the 
mucosa,  with  the  deposition  of  u  faUe  mombnine.  It  ttomctitues 
results  from  the  pro^eiict*  of  a  vesical  rak-nlns. 

Appearance  of  Bladder, — The  mucosii  is  red  from  tbo  ongoi 
ment  of  its  bloodveasela.  Functiforin  hiemoiTtuiges  are  scattcnd 
throughout  tlie  congested  areiui.  The  f^ilso  mentbranG,  as  a  nile^  n 
more  or  less  adherent  to  the  mucosa,  ultliough  eometimes  it  may  lie  in 
the  bluddur  completely  detaciiud  and  in  tlie  shape  of  a  cast  of  tli* 
interior  of  the  organ.  It  is  extremely  fnablo,  sometimes  shreddy,  and 
is  usually  impi'ognated  with  precipitated  ])hosphates.  The  urine  will 
1>e  found  alkaline  in  most  cases  and  contJiining  pus. 

Numerous  initances  of  allegiyl  exfoliation  of  the  mucous  membnuie  uf  tb« 
bUiUler  have  Wn  rvcorded  in  the  niiaali  of  nieilicul  litprtttuit<.  In  •omc  of  tbctr, 
iuiii  tliftt  ruUteil  l>y  Clarke  (No.  \i»2,  xxxix.  1887-^8,  f*.  lOn,  a  true  ftluugK  of  the 
mucosa  hu  lic«n  iilcutitinl.  Moat  of  the  other  cik»ca  [src  UiMitig.  i  hare  occurntl  io 
women  somt  tinin  after  uoinpletely  fulfilliMi  utrro-gcstntion  or  *ftrr  aliortion.  Th* 
coat*  of  the  hladdcr  have  been  reportc<I  to  be  thickened,  \ritti  the  muooill  Bu 
lying  looflo  in  the  interior.  The  statement  that  the  dct«chc4l  membrane  Is  ni 
is  founded  U|Mm  the  fact  that  r>|Hthuliuni,  gUndx,  ehutii;  ttsMUr,  mnl  even  ma»mUr 
tiiMue  hare  been  seen  uitliin  it.  Without  nctuAlly  gaiti&ayin^  the  accuracy  of  thi 
observatioiM,  the  conviction  in  many  of  thew  cases  is  alRio»t  irrrtiatible,  tltat  the 
apparent  mnooaa  ha«  been  simply  a  croupnun  exudate,  with  epithelium,  rt:  .  adh>-rhif 
to  it.     In  one  exo«Ilent  example  that  lately  rame  under  the  anth«t  K* 

meuibrauo  formed  t  complete  caat  of  the  interior  of  the  vitcna,  and,  altn  j.Iy 

a  croufioiui  axudste,  might  readily  enough  havo  been  mistaken  for  the  unoom  iiatlC 


The  membrane  after  }te\ng  flhed  may  lie  in  tht*  bladder  until  it 
disintegrates  and  is  di^horged  jyer  urrthnim.  At  otlier  tJmi^s  it  it 
passed  fn  umsir.  The  vessels  of  tlio  mucosa,  subsequent  to  this,  may 
apparently  regain  tlieir  wonted  tone,  the  engorgement  vanisbea,  and 
the  organ  recovers  itself. 


(3)  Oanp'enona  CtfstiiU 

Vital  Phenomena. — This  is  essentially  h  septic  diseaao.  Tbf 
usual  history  is  as  follows : — The  individual,  perhaps  is  an  M 
man  sutfering  from  chronic  catarrh  of  the  bladder.  A  catheter  is 
(Missed  to  draw  off  the  urine  ;  or  it  may  be  that  lithotomy  or  litbo- 
trity  has  been  performed.  Suddenly,  feverish  symptoms  with  rigon 
manifcAt  thumsclves,  the  urine  becomes  ])urulcnt,  ai]d  most  likaly 
micro-orgunisms  will  be  found  abundantly  in  iu  Signs  of  ftapproaaioD 
may  follow,  and  death  Hu]»er\'ene&  M-ithin  a  few  days  after  the  frrtr 
hafl  commenced.  The  fatal  event  may  have  l>een  proced«d  by  indica* 
fciona  of  unemia.  The  appearance  of  the  bladder  under  auch  circum- 
stances will  most  likely  l>e  as  follows ; — 

Morbid  Appearances. — Tlie  mucous  mom1>raue  is  deeply  con- 
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gested,  usually  in  pntche>$,  uiiil  iiio^t  markedly  ihroiii^lioat  the  trigone 
or  at  a  point  imine*Uately  behind  the  neck.  The  colour  of  these  imrts 
is  deep  reildish-jjiirpli.',  in  some  regions  almost  black.  Around  the  red 
jmrtious  thi*  miioa^a  aiinnetimos  1ms  n  greenish  or  <i;reonigh-black  colour, 
due  evidently  to  dt.'composition  of  Itlotxi.  Heaidcs  congestion,  numer- 
ous ]»utictiform  ha[.*morrhi^;e3  are  visible  upon  and  around  the  con- 
gested spots.  The  contents  of  the  organ  are  pundent  urine,  some- 
times in  a  putrid  state,  at  other  times  havinjj  a  strong  urinous  or 
ammoniacal  odour. 

In  some  instances  this  is  all  tliat  is  mi^t  witli,  but  in  ty[»icully 
characteristic  cases  there  are  also  sloug^hs  on  the  mucous  membrane. 
They  lie  in  the  miilst  of  the  congested  Imsis,  nre  ash-grny  or  bhick  in 
colour,  and  in  most  respect"?  resendde  those  of  a  j^ani^renoua  lUpbiheria 
of  the  fauces  or  tonsil.  The  destruction  of  tissue  implicates  the 
raucous,  and  it  may  be  tluj  submucous,  coats.  When  a  catheter  has 
l>een  tied  into  such  a  bladder  it  leaves  a  blnck  slough,  corres|x>ndiug 
in  shape  to  its  curvature,  no  the  posterior  wall. 

Tlie  ureters  may  he  riilatod.  Ahing  with  the  pelvis  of  tho  kidney 
they  will  be  found  cou^estoi  and  coniuining  a  iiuanlity  of  purulent 
liquid.  The  kidneys  will  most  likely  be  in  a  condition  t.f  p^-o-nephritis 
(see  Sect.  703). 

The  disease^  all  through,  is  a  septic  one,  and  tho  individual  often 
dies  with  septic  i)rnMiniouiu  or  with  actual  pya-mic  abscesses  in  other 
organs. 

Abscess  of  the  Bi^dder. 

746.  Abscesses  may  develop  either  deeply  in  the  pelvis,  among 
the  layers  of  the  pelvic  fascia,  or  they  may  be  located  beneath  the 
peritoneal  covering.  From  the  former  situation  the  pna  may  point  in 
various  directions,  guided  in  great  part  by  iho  fascial  sopta  ;  from  the 
latter  the  abscess  opens  into  the  alxlomen,  occasioning  fatal  peritonitis. 
In  neither  case  is  the  mucous  memlirane  necessarily  involved.  Ou  the 
contrary,  it  may  appear  to  be  quite  hi3althy. 

Wounds  op  the  Bladder — ^Vksico-Vaoinal  Fistula. 


747.  The  bladder  maybe  accidentally  injured  from  a  variety  of 
circumstances,  hut  more  particularly  from  one,  namely,  fracture  of  the 
(lelvis.  Ii»  the  female,  the  chief  source  of  wounds  of  the  organ  is 
tedious  parturition.  Where  delivery  has  been  protnicted,  and  where 
the  head  of  the  chihl  has  continued  to  press  for  long  u\K>n  the  tissues 
of  the  vagina  and  bladder,  a  slough  lakes  jilace,  resulting  in  course  of 
time  in  a  permanent  fistula.  Tho  fistulous  opening,  as  a  rule,  is 
Iocate<l  in  tho  vagina,  in  a  lew  rare  cases  it  is  in  the  uterus  itself, 
and,  curiously,  such  a  condition  has  been  found  commensurate  with  a 
future  pregnancy. 
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Villous  Diseask. 


74y.  It  has  been  mentioned  (p.  354)  that  a  few  |>apilU-]ike  bodie* 
are  occasionally  seen  projecting  from  the  muco»i  of  the  healthy 
bladder.  In  the  disease  kno^vn  hy  the  above  name  the  whole  miiootu 
membrane^  or  a  part  of  it,  becomes  covered  with  bodies  which  might 
be  regai'ded  as  gross  exaggerations  of  these.  Thoy  are  m<»&t  ctmimonly 
located  on  the  posterior  wall,  and  consist  of  extremely  vascular 
dendritic  bunchea  of  villous  outgrowths,  A  blood-vessel  alirayt 
reprcsentfi  the  stem  of  each  trunk;  round  this  there  is  a  little  Btroma 
with  numerous  small  round  cells  ;  while  the  surface  is  clad  with  s 
layer  of  elongated  pyrifonn  epithelium.  The  young  \illi  seem  to 
sprout  hydra-like  from  the  old. 

The  vascular  mass  is  occasionally  single,  and  about  the  size  of,  and 
closely  resembling  m  appearance,  a  strawberry.     It  is  located  at 
bue. 


Cavernous  Angeioma. 


1 


749.  The  undue  vascularity  in  other  instances  a&sumes  th«  char- 
acter of  a  true  angeioma.  Langhaiis  (No.  13,  Ixxv.  1879,  p.  291) 
descril>es  such  a  condition  in  a  case  where  death  took  place  from 
vesical  hicmorrhage.  The  tumours  were  multiple  antl  Uy  in  tlie 
mucosa  and  submucosa.  They  were  most  nunit^rous  on  the  lower  |»art 
of  the  posterior  wall  a  little  above  the  opening  of  the  k'ft  urvt«r. 
They  were  combine*]  with  phlebectasy  of  the  subserous  and  hrmor- 
rhoidal  veins. 

INVERSIO  or   IXVAGINATrO   VksICjE. 

750.  The  interior  of  the  blaiider  is  often  cxpoaod  throogh  eon- 
genital  failure  of  the  body  wall  to  close  over  in  the  hypogastric  region  ^^re 
Mtflfonrmii(rtut).  This  condition  is  known  as  Ectopia  or  Extropbta 
Vesicae.  There  is  l>esides  this,  however,  another  condition  in  ivhich 
a  true  inversion  of  the  fundus  of  the  bladder  takes  place,  and  where 
in  the  female  it  may  protrude  or  l>ocome  extroverted  through  an 
abnormally  wide  urethra.  The  protuberant  vascular  mass  can  oaaally 
be  returned  to  it«  natural  situation  by  the  use  of  pressure  (im  illnt- 
trative  oaae  recorded  by  Oliver^  No.  \0,  xx.  1875,  p.  769). 


Hkrnia  VkSICwB. 

751.  Tlie  whole  organ  is  seldom  if  ever  protruded  into  the 
hernial  sac.  More  commonly  it  is  a  portion  of  the  fundus  or  anterior 
aspect,  and  this  by  long  residence  in  the  sac  may  constitute  a  distinct 
diverticular  apf^enduge  or  confer  an  hour-glass  shape  upon  the  vi^ctxs. 
In  such  cases  the  one  half  remains  in  the  pehis,  the  other,  it  may 
be,  is  pushed  into  the  scrotum.     The  projection  may  be  either  inguinal. 
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crural,  or  even  obturator  in  position.  What  is  commoueT  than  cither 
of  these  conditions  ia  the  pnihipse  of  the  h;ii*e  of  the  bladder  into  the 
vagina — tho  Bo-cullod  Hernia  Vesicae,  Hernia  Vaginalis,  Cysto- 
cele>  or  Cysto-vaginocele, 

The  cause  of  the  hprnia  proliably  H**8  in  naturally  thin  vaginal 
and  vesical  walLs,  aided  nn  tloulit  by  the  habit  of  retaining  tho  urine 
until  it  dist«nfit»  the  l»lailik*r.  In  slight  ca«es  it  may  amount  to 
nothing  more  than  a  fulness  in  the  anterior  wall  of  the  vagina  in  the 
upright  jwsition.  In  others  it  may  assume  such  ilimensions  that  the 
extroverted  vagina  fortus  a  tumour  that  may  bo  mistaken  for  prolapse 
of  the  uterus.  As  in  pmhipse  of  the  uterus,  the  vaginal  sui-face 
becomes  altered  from  exposure.     It  may  be  superficially  exconated. 


New  Formations. 

752.  Myomata. — The  unstriated  variety  is  sometimes  met  with, 
but  is  not  a  common  tumour  of  the  bladder,  A  myomatous  tumour 
often  enough  grows  from  the  prostate  into  the  neck  of  the  blndder. 
Cattani  and  Vincenzi  (see  refs.  No.  13,  cxili.  1868,  p.  61)  have  each 
describod  a  striated  or  rhabdo-myoma  of  tho  bladder. 

Sarcomata. — Theme  tumours  are  commoner  than  is  supposed. 
They  follow  the  spindlc-cctl,  round-cell,  and  alveolar  types,  and  are 
sometimes  pedunculated  (see  Bibliog.). 

Carcinomata. — The  tumour  may  form  a  single  fungating  maaa, 
I      or,  us  in  the  case  of  the  stomach,  may  uniformly  inliLtrate  the  entire 
I     organ. 
I  Other  tumours  are  from  time  to  time  met  with. 


TUHKHCULOSIS. 


753.  This  is  almost  always  part  of  a  general  tubercular  affection 
of  the  genito-urinary  organs — more  especially  is  it  secondary  to  a 
tubercular  phthisis  of  the  kidney.  The  tubercular  discharge  in  pass- 
ing downwards  seems  to  contaminate  the  mucous  membrane  of  the 
bladder,  as  in  the  case  of  the  intestine  in  pulmonary  tuberculosis. 

Tubercle  points  form  in  the  mucosa  which  tend  to  ulcerate.  The 
ulcers  subsetpicntly  cuak.sco ;  they  may  be  numerous  and  not  confined 
to  any  particular  locality.  They  have  a  sinuous  boi'der  and  some- 
times a  rough,  at  other  times,  a  smooth  floor.  The  mucosa  is  entirely 
eroded.  Tho  floor  of  the  ulcer  is  constituted  either  by  the  partially 
disintegrated  suhmucosa  or  by  the  muscularis  (see  itenal  Phthisis, 
SecL  707). 

Tricuosis   VE8IC-«   (t/)*X<>«)  '""')■ 

754.  Hair  is  sometimes  passed  per  ureihram  both  in  the  male  and 
in  the  female.     It  is  generally  supposed  to  come  from  the  wall  of  the 
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bladder,  but  such  an  origin,  according  to  Martini  (No.  92,  XTii.  1874, 
p.  453),  iii  rare  if  it  ever  prevails.  Tlitre  are  three  po&&ibilitie8 — (U 
that  the  hair  haa  been  accidentally  introduced  into  the  urinary  rir. 
(2)  that  a  dermoid  cyst  has  broken  into  the  bladder;  (3)  that  the 
hair  may  have  jttowti  from  the  mucosa  it«clf.  Mnat  instances  appear 
tij  bo  due  to  the  second  of  these  possible  sources,  or  at  any  intv  to 
the  fwtal  irichuiou  of  a  hair-fonninj;  tissue.  Curling  (No.  ID'J,  xx. 
1 800,  p.  23H)  found  a  lurge  dermoid  cyst  lying  l»etween  bUddej-  and 
rectum  in  the  male,  although  there  was  no  history  of  actual  communi- 
cation with  the  bladder. 


The  UnjcncRs  and  Pfxvis  of  the  Kidney. 
Inj!nmmation. 


I 


755.  This  usually  assiimes  the  catarrhal  form.  It  lued  to  bo  hehl 
by  Kolliker  that  the  mucosa  of  the  pelvis  of  the  kidney  was  devoid 
of  mucus-secreting  glands.  Such,  however,  is  not  the  case.  Kgli  (No. 
14,  \x.  1873,  p.  Go3)  finds  that  tubular  glands  arc  abundant  in  most 
Hiiinialb.  In  instances  of  septic  dise:utc  of  the  bladder  the  urft^rs  and 
|M.'lvis  often  participate  (p.  3G0),  Their  muco!Ui  becomes  co«ge»K"i 
and  a  mucopurulent  discharge  is  mhed  from  the  surface,  and  can  be 
6(}ueczed  out  from  the  orifice  of  the  divided  ureter.  It  usually  con- 
tains abundant  micro-organisms. 

TuUrculcsis. 

756.  Whei'o  the  kidney  becomes  phthisical  the  ureter  in  couiw 
time  will  be  found  to  J*e  altered  (p,  303).     The  lesion  genenUly 
tlie  form  of  an  oblit«mtive  thickening  terminating  in  the  convi 
of  the  tube  into  a  solid  rojie  like  cord.     This  cord  is  soroetimea  qtrii 
imjKjrviouni,  while  at  other  times  a  mere  pin-[)oint-liko  channel  is  ltd. 

So  far  aa  histological  examination  goes,  the  thickening  doca  not 
ap|x«u"  t<i  be  the  result  of  deposition  of  tubercle  in  the  wall,  but  of  a 
uniform  fibrous  thickening  of  the  sul>mucosa  alike  with  that  which 
occurs  in  the  tunica  intima  during  the  obliteration  of  an  artery. 
Klebs  (No.  4'Jl,  p.  682)  state!)  that  cheesy  de|>osits  occur  in  the  maco«a 
which  break  du«ni  and  give  rise  to  tuV»ercular  ulcers.  This,  howcTtt; 
is  not  the  U£ual  furm  of  iusion  of  the  ureter  accomjianying  tttud 
tuberculoaia. 

Caiadi 

757.  These  are  liable  to  be  depoeited  in  the  ]^\vis  and  Ik*ciii 
moulded  to  the  shape  of  ita  cavity.    They  are  consequently  of  irrvgtd 
contour,  an<l  in  tJiis  respect  differ  from  those  arising  primjirily  in 
bladder.     When  large   ihey  Wcomo  irrevocably  tix^d   by  projectii 
into  the  sinus  like  calices,  but  when  of  small  dimeusious  rcadiiy  li 
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the  pelvis  and  travel  downwai'ds.  They  tend  to  catch  at  the  valve- 
like entrance  of  the  uretor  into  the  bladder,  hut  often  pitss  this,  and 
serve  lus  the  nuclcua  of  a  future  large  vesical  calculus.  By  obstructing 
the  channel  of  the  ureter  a  calculus  may  prove  a  source  of  hydro- 
nephrosis. 


Ohsiruciion  of  the  Urticrs, 

758.  One  of  the  commonest  causes  of  this  is  cancer  vf  tlie  bidy  of 
Uu  nttnis.  The  ureter  becomes  closely  hound  to  the  cancerous  utei*us 
by  adhesions,  and  its  patency  is  thus  impaired.  Extensive  hydrone- 
phrosis results. 

Tubercithr  stenosis  of  the  ureter  has  just  been  referred  to.  It  is 
only  further  necessary  to  remind  the  reailer  that  tumours  in  the 
neighbourli«>od  may  bulge  against  the  ureter  so  as  to  constrict  its 
cliannel.     Calculi  arc  Hkewistt  a  fertile  source  of  obstruction. 

Effect  on  Secretion  of  Urine. — As  James  (No.  19,  xxiv.  1878, 
]».  Ill)  ha.s  sh«t\vn,  thf  oxcrt'tion  of  urine  Wconies  arrested  as  soon  as 
the  pressure  ujjou  each  side  of  the  •^lomL-rular  capillaries  is  equalised. 
Hence  the  urino  will  accumulate  behind  the  point  of  obstruction  until 
this  result  has  been  fittained.  The  pressure  thus  communiciited  to 
the  accumulated  liquid  (2 '4  in.  Hg.),  however,  does  nut  seem  to  bo 
sntficient  to  induce  much  hydronephrosis. 

Hydronephrosis  foHows  from  conditions  where  the  obstruction  is 
gradually  api>lied  and  where  it  remains  incomplete. 

L*''pine  and  Forteret  (No.  10,  cvii,  1888,  p.  74)  found  that,  when 
a  cannula  is  introduced  into  the  meter  of  a  dog,  a  culumu  of  water 
40-45  cm.  high  was  aufHcient  to  cause  the  excretion  of  urine  almost  to 
cease.  When  a  prcssui'c  of  20  cm.  was  employed  the  quantity  of 
urine  shed  was  just  abont  half  that  derived  from  \]u:  opposite  side, 
while  the  composition  of  the  litjuid  was  materially  altered.  The 
organic  constituents  were  diminished. 

Effect  on  Kidney. — Straus  ami  Germont  (No.  4,  ix.  1882,  p.  386) 
found  experimentally  tliat,  within  six  to  eij^lit  hours  after  lijj;ature  of 
a  ureter,  there  is  a  sensible  distension  of  the  [>elvis  from  accumulated 
urine.  The  cone8[M)nding  kidney  is  pale,  not  congested,  as  was 
previously  alleged  by  Aufrecht.  Dilat^ition  becomes  more  iind  more 
marked  until  the  kidnej'  itself  is  apparently  <'nlarj;ed.  The  tubes  and 
capsules  in  a  few  weeks  liecomc  dilated  and  their  epithelitini  flattened 
ouL  The  liquid  contain?^  a  little  albumin  and  urea.  A  second  stage 
follows,  in  which  more  or  less  com|)lete  atrophy  and  collapse  of  the 
kidney  supervene.  The  opposite  kidney  gradually  enlarges,  but  not 
to  any  extent  for  a  week  or  two.  Towards  the  sixth  week  the  enlarge- 
ment is  manifest,  and  becomes  complete  towards  the  third  moi»th. 
Within  a  few  hours  after  ligature,  hyaline  cylinders  are  met  with  in 
the  straight  and  convoluted  tubes,  more  especially  within  the  straight 
tubes  of  the  intermediary  portion.     They  are  most  abundant  from  the 
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third  to  the  fourth  day.     The  authors  believe  that  the  casts  are  the 
result  of  coalition  of  clear  colloid  drops  derived  from  the  epithelium. 

ZiUrature  on  Dittaata  of  Bladder  and  C¥etm.— Bell  {Exfoliation  of  Mue.  Memb.): 
Ellin.  Med.  Jouni.,  xx.  1875,  p.  war..  Bryant  (Villoiw  Growth) :  Tmtm.  P*th.  8or. 
Loiul.,  xi.  1859-60,  p.  153.  Buchanan  t Exfoliation  of  Mur.  Mcmb.):  Brit.  M«d. 
Jouni.,  1871.  ii.  p.  520.  Budge  (I'hyaiuiugy):  Arcli.  f.  d.  gfs.  Physiol.,  vi,  1872, 
p.  306.  Cazeneuve  and  Liron  (Physiol,  of  Ejnthelium) :  Compt.  n*nd.  Acad.  d. 
ac,  Ixxxvii.  1878.  )>.  435,  Clarke  (Slouchiug  of  Fundua) :  Trans.  Path.  Soc.  Load.. 
xxxix.  1887-88.  p.  164.  Chauvel  (CyHtiti«) :  Diet,  encyol.  d.  bc.  mod.,  xxiv.  1S80. 
p.  609.  ComoUi  <I>ctAehment  of  Muoosa) :  Ann.  univ.  di  med.,  Milono.  cUxi. 
i860,  p.  15.  Curling  (Calculus  with  Nucleus  of  Human  Hair) :  Trans.  Path.  Soc. 
Lond.,  XX.  1869,  ]..  238.  Debout  (Hain-  Graed) :  Goz.  d.  UGp.,  xlv.  I87'.i,  p.  250. 
Diday  (Cystitis) :  W'ieu.  me-1.  PrwjHu.  xxix.  1888,  pp.  U87,  1528.  Dubelt  (Origin 
of  CyMtitw):  Arch.  f.  txp.  Patli.  u.  Pliamiakol.,  v.  1876,  p.  195.  Dubois:  Ueb.  d. 
Dniuk  in  der  Haruhlaat',  1870.  EUis  (Muse.  Tissue  of  u.):  Phil.  Tranj*.,  Lond.. 
cii.  1859,  p.  469.  Etienne  (Vesical  Neuralgia):  Oaz.  d.  Itdp.  de  Toulouw,  ii.  1888. 
V.  353  et  aeq. ;  iii.  1889,  p.  1  el  wq.  Ere  (Bladder  in  coae  of  Billiarzia):  Trans.  Path. 
Soc.  Lond.,  xxxix.  1887-38,  p.  134.  FaJck  (Physiologj) :  Arch.  f.  d.  ges.  Physiol.. 
xix.  1879,  P.  431.  Foot  (Pai)illonia):  Dublin  Jouru.  Med.  3c.,  Ixii.  1876,  p.  341. 
Gemuny  (Polypus);  Aix-h.  f.  kliu.  CUir.,  xiii,  1871,  p.  131.  Giannuzxi  (M"tiir 
Ni^rven)  :  J.  do  pliy.siol.  de  rhoriinie,  vi.  1863,  p  22.  Gianuzzi  and  Nawrocki 
(XiTvos  and  Spliinctera) :  Arch.  gi'n.  de  med,,  1863,  ii.  p.  170.  Goodell  ^Cystitis 
in  Female) :  N.  Y.  Med.  Rec.,  xiii.  1878,  p.  66  ;  Ihid,,  xvi.  1879,  p.  513.  Hacbe: 
Vesaie,  Diet,  encycl.  d.  so.  nied.,  iii.  1889.  p.  237.  Hall  (Hair  in):  Lancet.  1860. 
ii.  p.  461.  Hart  (Position  and  Dintcn.'tion  of):  Kdin.  Med.  Joum.,  xxv.  1879,  p. 
892.  Heath  (Villous  Sareonia):  Altd.  Times  and  Oaz..  1879,  ii.  p.  662.  Heiden- 
hain  and  Colberg  (Ton<*  of  Muscle):  Arch.  f.  Anat.  Pln-Niol.  ii.  wiMseuAch.  Med., 
1858,  p.  437.  Jackson  (.Sarooma) :  Trans.  Path.  Soe.  Lond.,  xxxix.  1887-88,  p. 
176.  James  {Phy-K-s  of  Hlnddermid  Ureters):  EiJin.  Mod.  Joum..  xxiv.  187S,  pp. 
293,  406.  Jondeau  :  Ktude  sur  les  tunieiirR  va-st-ulaire-s  j-olyjtoides  du  nieat  urinain! 
ohez  la  fenuiu*.  18S8.  Kisselew  (Endings  of  SeuBiti\'B  Nerves) :  Centralhl.  f.  d. 
med.  \S'is»cu8uh.,  vi.  186S,  p.  337.  Knox  (Membranous  Cvstij :  Med.  Times  and 
Gaz.,  1892,  ii.  I).  104.  KoUsko  (Ureters):  Wien.  klin.  Wochnsohr..  1889.  ii.  p.  917. 
Kupressow  (IMiysiol.  of  Sphincter):  An'h.  f.  d.  ges.  Physiol.,  v.  1872,  p.  291. 
Lambl  {(ancer):  Arch.  f.  [Mith.  Anat.,  xv.,  1858,  ji.  177.  l..anghaxvs  K-^avemotn 
Tumoui):  An'h.  f.  |>ath.  Auat.,  Ixxv.  1879,  ji.  291.  Lascano :  £tude  dur  let 
valvulea  du  col  de  la  ve.Msie,  1864.  Lee  (Exfuliiition  of  Miio.  Mcmb.);  Trana.  Path. 
See.  Lond.,  xv.  1864.  p.  136.  Lipine  and  Roux  (Cystitis  produ^-ed  by  Miero 
cocL'Us  Uretf) :  Compt.  tend.  Acail.  d.  ac.,  ci.  1885,  p.  448.  Luschka  (Necroaii  of 
entire  Muf.  MetiiK] ;  Andi.  f.  |iath.  Auat.,  vii.  1853,  p.  30.  Macdou^all  (Hair  in): 
(»Ii!«t.  .loiim.  (it.  IJrtt&in,  iii.  1875,  p.  127  ;  alao,  Kclin.  Med,  Jouni.,  xx.  1875,  p. 
(>41.  Marchand  (Origin  of  Tumours):  Arch.  f.  klin.  Chir..  xxii.  1878.  p.  676. 
Martini  (Htiir  in):  Arch.  f.  kliu.  Chir.,  xWi.  1874,  p.  449.  Neelsen  (Ureters): 
Heilr.  z.  path.  Anat.  u.  z.  allg.  Path.,  iii.  1888,  p.  277.  Paneth  (KpitlieUum) : 
Sit/ungidb.  d.  k.  Akad.  d.  Wisseuscli.,  Ixxiv.  1877,  p.  158.  Pilcher  (Hernia  of 
Btaildei-  into  Sirotum) :  Ti-ana.  Path.  Soc.  Ixind.,  iv.  1852,  p.  1S7.     Power  (.Sar- 


coma): Trans,  Path.  Soc.  Lond.,  xxxix.  1887-88,  p.  172.  Przewosld  (Cystitis, 
etc.):  Arch.  f.  mtli.  Auat.,  cxvi.  1889,  p.  516.  Sauer  (Mechanism  of  Closure): 
An*h.  f.  Anat.  I  hysiol.4i.  wisseusclt.  Med.,  1661,  n.  112.  Sewell  (Hair  in):  Canaoa 
M.  and  3.  Joum.,  vi.  1874.  y.  145.  Sibley  (Vdloiis  ni-f«»e) :  Tmns.  Path.  Soc. 
Lond.,  vii.  1855,  p.  256.  Silcock  (Veaiculation  of  Mm-.  Memh. ):  Hrit.  M*d. 
Journ.,  1889.  i.  p.  1056.  Skene  :  Diseam's  of  the  Bladder  and  Urvthru  in  Woni«*n. 
1878.  SmiUi  and  Jowers  (Multiple  Mucous  Polyjii) :  St.  Barth.  Hosp.  Ri-p.,  xxiii. 
1887,  p.  236.  Stimson  .S.iiviima):  N.  Y.  Med.  Rtv.,  xiv.  1878,  p.  395.  Snsifli: 
De  l'im[H"m»eaIiiIih*  \\v  I'l  pithi'lium  vesical,  1867  ;  «Z»o,  J.  de  I'anat.  et  phvwoh.  r. 
1868,  p.  144.  Thompson  (Villous  Gixjwth):  Trans.  Path.  Soc.  Lond.,  riiL  1856. 
p.  262;  /6m/.,  x\iii.  1807,  p.  176;  (epithclionm).  Ibid.,  p.  162;  ( Vuacular  Tiimom-) 
Trans.  Path.  Soc.  Lond.,  xxi.  187i>,  p  265.  Wells  (Cast  of  Female  Bla.lder):  Tram.. 
Obst.  Soc.  Lond.,  iii.  1861,  p.  417  ;  (Exfoliatiou)  Trans.  Path.  Soc.  Lond.,  x^'.  1854, 
p.  140 ;  aUOj  Brit.  Med.  Joum.,  1871,  ii.  p.  8. 
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The  Urethra. 

Catarkhal  Affkctions. 

759.  Catarrhal  ^H.schargus  from  the  urctlira  mtiy  l»c  the  result  of 
various  irritants  applied  to  the  surface.  A  leucorrhoeal  secretion 
from  the  vagina  ma}'  excite  a  catarrhal  discbarge  in  the  urethra  of  the 
male.  The  mnn;  injection  of  stimulating*  lotions  into  the  male 
urethra  may  occasion  a  like  dischar^e. 


Gimmrhota  (yo»^  spmm,  and  /5«cii,  Ijlorc). 

By  far  the  commonest  cause,  however,  of  catarrhal  urethritis  ia 
inoculation  of  the  mucosa  with  gonorrho-al  pn».     It  is  usually  an  affec- 


Flo.  9M.— Tkavsvkbmc  Hkitiox  or  Ht'iiA<«  t'Kcniiu  ix  At  t-rc  Gunormuoa,  ■■qviso  a  Fold  or 
UrcofN  Mkmiirane  [x350  Uiauh.) 
(a)  OcrtnlhttJng  (lM|t  inytr  of  eiilUicllum ;  (/•)  nanifi  more  eijiuMHt :  (c)  siiuill  cell  liiQllmtlon  at 
Miieow :  OO  Mood-Tvuel  of  mucoui  nwrobnDv  cuiiuliiing  b  fow  Iuueuc)ies  (Plero-caniilri*  ind 
FkmuiU*  Hd.) 

tion  of  the  male  lu-cthra  ;  tlie  corresponding  disease  in  the  female  is 
located  mostly  in  the  vulva  and  vagina. 

It  is  characterised  hy  scalding  pain  on  micturition,  accompanied 
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by  a  profuse  discharge,  which  at  first  is  mucous  in  clmracter,  Imt  sub- 
sequently boconiea  muco-purulent  In  the  muco-jjurulent  state  it  is  o\ 
grc'cnish-ytllow  colour  und  of  tliick  consistence.  After  the  lapse  of 
a  few  weeks  tlie  virulence  of  the  uffection  becomes  exhausted  and  the 
catarrhal  flux  ceases.  In  other  cases,  however,  a  chronic  gleety  dis- 
charge remains  after  the  acute  symptunis  have  subsided,  which  way 
still  reproduce,  the  dii^ease  if  conveyed  to  a  fresh  host. 

The  disease  invariably  commences  at  the  anterior  extremity  of  the 
urethra  and  spreads  backwards.  In  severe  cases  the  inHauimution 
may  extend  Uick  to  the  neck  or  genenil  cavity  of  the  bladder,  while 
in  yet  more  protraeted  and  virulent  instances  the  ureters,  pelvis  of  the 
kidney^  and  the  kidney  itself  may  become  implicated.  In  all  these 
parts  the  lesion  l>e;us  an  essentially  su])orfidaI  chaiactor  ;  the  iiithim* 
matiou  spreads  surface-wise  rather  tlian  deeply.  Tlie  mucous  membrane 
of  those  resjiective  parts  usually  liecomes  deeply  hypertemic,  and  is 
covered  with  the  yellow  discharge,  the  njipearances  l>cing  almost  iden- 
tical with  those  of  a  very  acute  bronchitis. 

Microscopic  Appearances. — The  greater  part  of  the  healthy 
urethra  is  lined  by  columnar  epithelium.  A  small  (lortion  at  its  com- 
mencement and  termination  is  covered  by  a  flat-ceiled  layer.  As  iu 
the  case  of  the  bronchus,  the  epithelium  is  stratified.  The  superficial 
stratum  is  composed  of  fully-developed  columnar  cells;  the  middle 
contains  cells  which  are  chiefl}'  pyriform ;  while  the  deep  layer  is  a 
flat-cell  covering.  The  middle  and  superficial  layers  result  from  the 
division  and  bubsei:iuent  sprouting  of  the  deep. 

In  describifig  acute  catarrhal  inflammation  of  the  bronchi  atten- 
tion was  drawn  to  the  fact  that  the  process  of  catarrh  was  esaen- 
tially  an  cxiiggenition  of  that  by  which  the  rej^air  of  the  epithelial 
surface  is  maintjiined.  In  acute  uretliritiB  this  also  holds  goud.  The 
superficial  ancl  middle  layers  are  shed  at  an  early  stage,  while  the 
deep,  being  unduly  stimulated,  throws  off"  a  host  of  immature  bud*. 
These,  when  sejiarated,  constitute  the  cellular  jiart  of  the  discharge. 
Tiie  lii[uid  part  of  it  is  derived  from  the  mucous  ghinds,  excited  to 
unduly  great  secretion. 

The  bloo<l-vesaeis  of  the  mucosji  are  occa.sionally  but  not  always  ia 
a  state  of  acute  distension,  and  niimlicrs  of  leucocytes  can  be  seen 
sometimes  arourid  them,  })ut  more  cunimonly  pervading  the  surround- 
ing lymph  spaces.  The  trabecular  tissue  of  the  surrounding  corpus 
spongiosum  does  not  present  much  structural  alteration.  In  the  dead 
subject  at  lea-st,  .smull  iiccuniulations  of  leucocytes  or  "  vrhite-clota" 
may  lie  foiirul  within  the  trabecular  spaces. 

The  Specific  Organism. — It  seems  to  be  well  established  that 
gonorrhcea  is  caused  by  a  specific  microbe.  The  microbe  in  questioa 
was  discovered  by  Ncisscr  (No.  50^  xvii.  1879,  p.  497)  in  urethral  jmi. 
He  described  the  organism  as  a  di]>locoecu3  and  as  being  contained 
mostly  in  the  pus  cells  of  the  discharge,  sometimes,  although  not  so 
often,  in  ordinary  epithelium.     Since  then  the  characteristics  of  this 


\ 


CBAI*.  I.XVI 


GON0RnW£A 


369 


organism  have  been  witiely  studied,  with  the  result  that  Neisser's 
gonococcus,  iis  it  is  called,  may  now  be  safely  accepted  as  the 
specitic  ajj;ent  in  the  disease. 

When  a  stained  drop  of  go- 
norrhu'al  secretion,  or  simply  the 
pus  suspended  in  an  indifferent 
tluid,  is  examined,  the  gonocixri 
up[>eHr  us  puiiotiform  roiuided 
IkxHcs  with  lively  rotatory  or 
oseillatory  mavtmient.  With  high 
ampliheution  they  are  seen  to  iiang 
invariably  in  couples.  Each  mem- 
ber is  renit'onu,  and  the  two  are 
placed  hilus  to  hilns.  They  are 
enveloped  in  and  held  in  position 
by  a  homogeneuu.s  capsule-like  in- 
vestment. Two  diplococci  some- 
times lie  side  by  side  ])ro<:lucing  a 
sarcinous  appearance.  The  individual  members  are  best  seen  in  a  stained 
preparation  or  after  acetie  aciit  or  an  alkidi  lias  been  applied.  Humm 
(No.  598,  p.  34)  gives  the  following  measurements  of  the  diplococciis: — 


Kii;.  JVl".— GoKOooocv»  im  Goxohkikxal  Dm- 

CtUIUlE     I/.    On,    lUMRBBION    (CRorcH), 

Ti-Mt  .ht;  No.  4  0<:i'l.vii  CHAftTNAiK)]. 

(»i>  GoncKtMrciiii  in  proUipUutii  of  wUs  of 

(U«4']iAr^ ;  <'«)  ume  In  niiclons  ;  (r)  iiioUttHi 

pmocooci    wi Ui    R irjMirn t    <iiiii>iil»>    nrjaml 

them  (t^oetO'r'ft  stiUn  and  Bobjd). 


Length  from  pole  to  pole 
Krejukh  in  tin*  niidillo 


1-ti  ft 

0-8  .. 


Very  small  diplococci  with  only  feeble  meridian  fissure  : — 


Length  fnnii  pole  to  jK>le 
Breadth  in  the  middle 


0-8  ;i 
0-6  „ 


They  live  in  great  part  ^vithiii  the  cell-protoplasm  of  the  pua  cells, 
where  they  are  aggregated  around  tlie  imclei. 

Provided  that  a  disinfoi'tajit  has  not  been  applied,  they  prevail  in 
all  parts  of  the  un-thra  and  are  present  in  goiioirhnal  discharges  from 
any  source.  Bockliart  sliited  that  he  found  tliem  within  the  connec- 
tive tissue  network  of  the  corpus  cuvoniosum^  but,  of  all  th*-*  tissues, 
most  luxiuiautly  within  the  mucous  uiid  submucous  membranes.  Ho 
supposed  that  they  were  cdtitairu^rJ  within  migratory  cells.  They  have 
■Itnfin  detected  in  the  bladder  and  kidney  when  these  organs  became 
Becondarily  affected;  in  periurethral  abscesses  following gonorrhwa; 
in  a  knee  joint  the  subject  of  gimorTbiial  iiiHaniniation  ;  in  the  Con- 
junctiva, uterus,  etc.  They  have  Wen  rt'cognis^l  in  discharge  from 
the  urethra  a  year  after  the  primary  infection. 

They  may  be  ditfen-ntiated  from  other  diplococci  (Houx,  No.  40, 
ciii.  1886,  p.  899)  by  being  decolorised  by  Gram's  method. 

They  can  be  cultivated  artificially  only  with  the  greatei>t  difficulty. 
Human  blood-serum,  dt-rived  from  placental  bliK>d,  was  found  by 
Bumm  (No.  .598)  to  be  about  the  only  medium  on  which  he  could 
obtain  a  growth.     The  mast  favourable  temperature  ranges  from  33' 
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to  37*  C.  The  culture  takes  the  form  of  a  delicate  grayi«h-yeliow 
coloured  film,  which  when  examined  with  a  low  power  differs  bat 
little  from  other  di[>lococcut»  colonies.  It  has  a  finely  p*auular  siirfaei 
with  cloudy  parts  here  and  there.  The  borders  fude  away  gradually. 
From  the  feeble  vitality  of  the  organism  large  numbers  of  the  membi«i 
of  the  colonies  are  continually  dying.  When  the  colonies  accordingly 
are  stained  with  an  aniline  dye  these  dead  or  dying  memlwrs 
only  feebly.  According  to  Bumm,  this  ^>ecuiiarity  may  bu  utilised 
a  valuable  diagnostic  ugont.  The  older  the  culture,  the  more 
luinent  this  feature  becomes. 

Inoculation  of  cultures  on  the  lower  animals  seems  to  have  b«>oit 
universally  unsuccesfiful  Biimni,  however,  has  excited  the  diseaiw  in 
two  instances  within  thu  female  human  urethra  with  a  twe^itiKh 
generation,  and  thirty -eight  days  after  the  first  broud  hiul  )>oen  stAtted. 
The  discharge  ap{»oi^red  on  the  second  day,  and  th<*  course  of  tli^ 
acquired  iliKease  was  that  of  an  ordinary  gonorrhoea. 

Stricture  of  thk  Urethra. 

760.  The  acute  gonorrhoea]  inflammation  of  the   muoott  hftl 
subsided}  no  further  trouble  is  unuatly  exjicricncod  :  and  second  and 
third  attacks  of  the  malady  are  much  less  severe  thau  the  first      In  i 
good  many  instances,  however,  a  gleety  mucous  discharge  remains  alter 
that  of  a  more  purulent  character  has  vanialied.     One  of  the  grcftt 
dangers  of  the  continuance  of  this  gleety  condition  of  ihc  tirrthra  is 
that  it  excites  a  thickening  of  the  submucous  ti^ue.     The  cicatris- 
like  tissue  whicb  causes  this  thickening  of  the  submucoea  contraeU 
and  gives  rise  to  a  narrowing  of  the  channel.     It  should  l>e  remem- 
bered that  the  constricting  band  usually  lies  in  the  submucosa,  and 
that  therefore  it  may  be  sidit  by  operation  without  actually  rupturing 
the  mucosa  itself.     Stricture  may  also  arise  from  causes  other  than  a 
goDorrhoaa,  but  this  disease  is  certainly  the  starting-point  of  a  vast 
majority  of  cases.     The  stricture,  as  a  rule,  is  located  at  some 
anterior  to  the  membranous  portion  of  the  urethra. 

Polypi. 

701-  Polypi  occasionally  grow  from  the  mucosa  of  the  urvthST 
■omettmes  confined  to  the  prostatic  part,  at  other  times  occupying  it* 
entire  extent.  They  have  a  stem  from  which  branch  off  Mmral 
members.     They  are  occasionally  very  vascular. 


CuANCiues. 

752.  The  urethra  is  rarely  the  seat  of  a  soft  or  hard  cl 
Thedis^fase  i:^  usually  located  towards  the  orifice. 

Hypospadia,  Epispadia,  etc.     (See  MaiJorvuUumM.) 
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The  Testicle  and  its  Adnexa. 
Supernumerary  and  Deficient  Testicles. 

763.  It  18  very  doubtful,  notwithstanding  the  numerous  assertions 
to  the  coiiti*ary,  whether  tlic  usual  number  of  testicles  i-s  ever  ex- 
ceeded. The  supenuiinerary  organ,  in  moat  cases,  has  tui*ued  out  to 
be  a  tumour,  not  unfrequently  an  enajskd  hijdnKeU. 

One  of  the  testicles  may,  however,  be  absent  from  the  scrotum 
either  on  account  of  its  having  been  retained  in  the  abdomen,  or  from 
its  being  congcnitally  wanting.  It  may  liappen  in  such  a  case  that  the 
vas  deferens  is  developed. 

Where  the  testicles  are  both  retained  in  the  abdomen  the  indi- 
vidual is  said  to  be  cryptorchid  {KpiTrro^,  hidden  ;  opxn,  the  testicle). 
It  is  a  somewhat  coniniori  cuiKlition  in  the  lower  animals,  especially  in 
the  horse.  In  the  natural  course  of  events  the  testicle  bej^ins  to  leave 
its  original  position  in  the  lumbar  region  of  the  abdomen  about  the 
seventh  month  of  intrauterine  existence,  and  makes  its  way  down  the 
inguinal  canal.  At  birtli  >toth  testicles  are  in  the  scrotum  in  about 
three-fourths  of  all  male,  infants  ;  and  in  most  of  the  remainder  one 
or  both  are  in  the  groin.  It  is  only  excejjUonally  that  a  testicle  is 
permanently  fixed  in  its  primitive  situation  in  the  abtlomen,  aiul  very 
rarely  that  lioth  organs  are  so  retained.  They  are  usually  found  some- 
where in  the  groin. 

When  permanently  fixed  in  the  inguinal  canal,  the  tusticlc  lies  in 
a  pouch  of  peritoneum,  and  frequently  a  neighbouring  loop  of  bowel 
holds  it  in  position  from  IiaA-ing  beci^me  adherent.  If  not  adherent, 
the  bowel  may  at  least  follow  the  jwrtial  descent  of  the  organ.  The 
lower  extremity  of  the  testicle  under  such  circumstances  is  surrounded 
by  the  g;ubemaculum  testis,  u  structure  comjtosed  uf  a  gelatinous 
embrj'onic  connective  tissue  surrounded  by  some  muscular  fibres,  and 
which  normally  in  great  measure  disappears  by  fusing  with  the  dartos 
after  reaching  the  deeiiest  i>art  of  the  scrotum. 
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Tile  iaguinul  caiial  should  be  closed  by  the  end  of  the  fint  month 
of  extru-uteriae  life  ;  in  muny  children  it  in  mure  or  hi»  coni|ilct^ly 
closed  at  the  time  of  birth.  Failure  in  the  closure  of  the  neck  of  th* 
tunica  vn^Hnah's  predisposes  to  cong-enital  hernia  or  to  congenital 
hydrocele. 

According  to  Curling  (No.  509),  the  contraction  of  the  cnniaxltrr 
muscle  is  the  agency  by  which  the  testicle  is  drawn  dowiivranK  ami 
the  chief  causes  of  detention  within  the  abdomen  are  |>aralyaia  or 
defective  development  of  the  cremaster,  adhesions,  or  a  too  narmw 
external  abdominal  ring. 

The  testicle  sometimes,  instea<l  of  passing  down  the  inguinal  canal, 
gets  into  abnormal  jKJsitions,  The  chief  of  these  are  the  perineuni, 
or  the  crural  instcatl  of  the  ingiiinid  canal.  Wlu-n  r«  laimtl,  m 
when  lying  in  these  abnormal  situations,  it  is  usually  luully  develo^wii 
(aplasia),  and  its  tulies  seldom  contain  any  bcci'etiou.  It  i^  4uestion- 
able  whether  it  functions  at  all ;  but  it  t^nds  to  give  origin  \o 
tumours. 


Literaturt  OH  Anniomp  and  F^t/fiolotrjf  of  Orfjaut  of  fJawrntimi. — Actoo:  Fttin- 
tioQA  aiid  Diaonlrrs  of  Kt-'prwluctiTc  Orguift,  1888.     Ballantinc  iLkhiA   \lifi<m  uid 

Hymen):  Edin.  Med.  Juuru.,  &xxir.  lSSS-69,  ]>.  12.**.     Barnes    M<*t>  i  nMt 

Trcpiftiicy) :  Brit.  Med.  .lowni.,  lf'89,  i.  p.  4&ft.     Chaxan   rtvuUti«>ii   >  a 

tioni:  Airh.  f.  Gynaek.,  xxxvi.  1889,  |i.  27.     Fiirbinger    rn»-«iJi!^  ati<l  n  : 

IJcrL  klin.  Wwhnat'hr..  xxiii.  IS?*!!,  \t.  47ii.     Hofling:  /ur  Kr^K"  ul'.  «- 
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1888,  ii.  p.  1044. 


AxnopHY   AM)   HYrEHTROPHY. 


764.  The  testicles  umlergo  involution  with  advancing;  af;e. 

however,  nmy  l>e  brought  about^  either  in  one  or  in  bolh 
organs,  by  the  occurrence  of  indammation  with  cicatrisation,  blows  on 
the  part  and  various  other  tranntHtn  are  alle^txl  to  Ixr  canses  of  such 
iuflamuiation  and  ita  conB04|Ut.Miceit.  The  normal  weight  of  the  teal 
in  the  wlult  i^  Hf>oat  six  dnichina. 

So  caliefl  hyi>ertroi)hy  of  one  organ  is  occasionally  met  with  as  a 
com]>enflator)'  result  of  removal  of  thiit  of  the  opposite  Aide.  iCrconls 
of  cases  of  enlargement  of  the  remaining  organ  after  unilateral  cttati** 
tjon  are  a)mndant  enough  (Burdeleben,  Kocher,  v.  Kecklingbaas«n. 
Birch  Hir&chffld.  Itibbert,  etc.),  but  there  is  a  lack  of  accurate  detalk 
of  the  state  of  the  enlargdl  t4*sticle  in  almost  every  instance.  Kibberl 
(No.  13,  cxx.  181»0,  p.  250)  ssscrt«  that  thcru  is  a  diluUtion  of  the 
seminal  tubes. 
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Cystic  CoNDrrioss  of  thk  Ducts  of  the  Testicle  and  of 
THE  Testicular  Covkrlvos. 

765.  The  various  cystic  or  dropsical  distensions  of  the  seminal 
tubes  of  the  testiclt?  are  chicHy  xs  follows: — 

(1)  Hydrocele  of  the  Tunica  Vaginalis, ^By  this  is  meant  an 
acciimuliitiou  of  serous  liquiil  witliiii  the  tunica  vaginalis,  brtwecn  it 
and  the  testicle,  where  coni]*letc  obliteration  of  the  neck  of  the  sac  has 
taken  place.  The  fluid  pushes  the  testicle  backwards  and  causes 
flattening,  and  it  may  be  atrophy  of  its  substance. 

(2)  If  thn  nock  of  the  tunica  va<^nali3  still  communicates  with 
that  of  the  peritoneum  at  the  time  uf  uccuniulation  of  li<|uid  in  the 
aac,  the  lesion  is  known  as  Cong'enital  Hydrocele, 

(3)  If  the  oblitt^ration  of  the  neck  has  l*e<?n  partial  so  as  to  leave  a 
spot  where  there  still  intervenes  a  space  between  the  scrotal  prolonga- 
tion of  the  peritoneum  and  the  structures  composing  tlie  spermatic 
cord,  and  if  this  becomes  distended  with  serous  liquid,  the  name 
Encysted  Hydrocele  of  the  Cord  is  uppJied  to  it. 

(4)  In  thi'  majority  of  testicles  therti  will  be  found  a  cystic  struc- 
ture about  the  size  of,  and  somewhat  resembling,  a  currant,  Ijing 
liotween  the  head  or  globus  major  of  the  epididynns  and  its  serous 
covering.  It  is  known,  like  that  attached  to  the  fimbriie  of  the 
Fallopian  tube,  as  the  pe^lunmUiifti  fitfdatid  of  Morgn(fi\i.  It  corre- 
sponds to  what  was  formerly  the  u]>|>er  end  of  the  Miillorian  duct 
(Banks),  and  is  lined  by  cubical  epithelial  cells.  It  conUiins  a  clear 
fluid  with,  it  may  be,  free  nuclei  suspended  in  it.  The  amount  of  the 
li(|uid  is  normally  not  great,  but  may  increase  so  as  to  cause  the  l>ody 
to  l>ecome  a  prominent  object. 

(5)  A  larger  form  of  cyst  develojis  at  a  |K)int  usually  lower  down 
than  this.  It  is  known  as  the  Encysted  Hydrocele  of  the 
Testicle.  Its  contents  are  serous  Huid,  usually  rendered  milky  by 
the  presence  of  apormatozoids,  and  hence  it  is  sometimes  called  a 
Spermatocele.  The  quantity  of  liquid  contained  in  the  cyht  may 
amount  to  many  ounces. 

Various  theories  have  Ikjcu  entert.iined  upon  the  origin  of  these 
cysts.  Curling  (Xo.  509)  regarde<l  them  as  developed  in  the  neigh- 
l>ouriiig  connective  tissue,  and  as  forming  a  communication  with  the 
tulies  of  the  epididymis  at  a  subsequent  period  either  as  a  result  of 
injury  or  from  some  other  cause.  A  more  likely  explanation,  how- 
over,  is  that  they  take  origin  in  the  rvw  abtrrtms.  Uhde  found,  in  one 
instance,  several  spermatic  sacs  caused  by  a  cystic  widening  of  this 
structure ;  and  Koth  has  recorded  several  cases  in  support  uf  the 
view. 

Monod  and  Arthaud  (No.  4,  w  l&i^5,  p.  233)  make  out  that,  when 
they  occur  in  old  men,  they  are  i-aused  ]>y  a  cirrhosis  of  the  epididymis. 
The  cirrhotic  tissue  compresses  the  tubes  and  converts  them  into 
retention  cysts  as  in  the  cirrhotic  kidney. 
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Orchitis  (ok  Inflammation  of  thk  Testicle,  opxts,  ihe  testkU), 

AND    EpIDIDYSIITJS. 

766,  Ais  ill  uny  other  tubular  gland,  the  inflamniations  of  the 
testicle  Uike  two  forms — they  are  either  tutanhal^  in  which  ca*e  the 
epithelium  of  the  tnbt's  is  mostly  affected,  or  they  present  on  interstitiai 
character.  In  other  cases  still,  the  inflammation  is  of  syphilitic  origin 
and  assumes  a  <^muiatvns  type. 


Catarrhal  Inflammation, 

Cause. — In  nearly  all  cases  this  is  a  secondary  affection.  It 
arises  from  a  cutarrh  of  the  urethra  which  spreads  backwards  along 
the  vas  deferens.  In  a  very  large  proportion  of  cases  the  urethral 
catarrh  is  gonorrhteal.  It  luis  been  said  that  simple  irritation  of  the 
urethra  in  the  iicighbourliood  of  the  prostate,  without  any  direct  con- 
timuty  of  tht*  RlTection  backwards  through  the  vas  deferens,  may 
excite  a  catarrhiil  inflaitimatioti  of  the  testicle.  This  does  not  appear 
to  be  the  case  in  gonorrhceal  inflammation  of  the  organ.  The  disease 
seems  to  sjiread  directly  along  the  vas  deferens  to  the  ttibes  of  the 
epididymis  and  to  those  of  the  testicle  itself. 

Features. — Tlie  testicle  ajjpears  to  be  much  enlarged  so  far  as 
external  examination  goes.  It  also  feels  tense  and  hard  and  is  acutely 
painful.  The  scrotum  presents  a  reddened  appearance  over  the  painful 
gland  anil  may  Itc  sliglitly  tjxlnmatous.  In  the  comparatively  few 
instances  (see  Biblioj^.)  in  which  an  examination  has  been  obtained 
after  death,  the  swelling  has  been  fotind  to  be  not  entirely  dependent 
upon  the  state  of  tlie  testicle,  but  in  part  to  be  caused  by  inffitmnuiiorif 
eTUargnnfTtt  of  tfw.  epididtfrnis  and  snous  or  fihnnom  ffftishm  into  tfur  tuniea 
va^inalU.  The  testicle  is  somewhat  more  bulky  than  usual,  and  it« 
tunica  albiiginea  is  tense.  It  is  probably  un  account  of  the  tough 
resisting  character  of  the  albuginea  that  the  enlargement  does  not 
become  greater.  Its  vessels  are  sometimes  a  little  congested,  but  the 
congestion  in  the  tegticlc  itself  is  not  so  great  as  in  surrounding  parts. 
The  vessels  of  the  epididymis  and  those  of  the  tunica  vaginalis  are 
swollen  and  turgid,  and  it  is  said  that  the  efTasion  into  the  tunica 
may  be  so  fibrinous  as  to  give  rise  to  adliesion  of  its  surfaces. 

The  seminal  tubes  of  the  testicle,  it  will  be  remembered,  are 
bounded  externally  by  a  membrana  propria  composed  of  a  single  Uyer 
of  tessclated  epithelium.  Within  this  are  several  layei's  of  epithelial 
cells  having  p^^culiar  characters.  It  is  \vithin  these  ci'lls  that  the 
spermatozoids  are  developed,  and  hence  the  name  spermatoblasts 
is  appHed  to  them.  They  are  usually  somewhat  columnar  or  it  mar 
be  cubical  in  shape ;  while  others  may  present  an  irregular  outline. 
When  the  tubes  are  affected  with  gonorrhceal  catarrh  these  cells  in 
great  part  vanish,  owing  to  their  having  been  cost  off.  The  conse- 
quence   is    that   the    tubes    become    packed  with    large    rnunl)ers   of 


CHAP.   L.WU 


ORCHITIS 


37  fl 


round  cells  auch  as  are  foaiid  in  the  maca-punilent  discharge.  These 
are  embedded  in  a  quantity  of  granular  matter^  evidently  precipitatetl 
mucus. 

The  collections  of  round  or  polygonal  (epitholial  ?)  cells  found  in 
the  interstitial  tissue  of  the  testicle  usually  show  similar,  although,  it 
may  bo^  minor  evidences  of  jiroliferation. 

The  cjtididymis  is  also  in  a  state  of  catarrh.  The  epithelium 
desquamates  and  becomes  extremely  fatty.  It  lies,  in  most  cases,  as 
a  gi'anular  mass,  in  the  lumen  of  the  tube. 


Flo.  366.— Sbttioji  of  Swou-eh  TEnicu:  ix  Acutr  OoKnitKHfEAL  Ikflammation  (  X  300  Diam*.) 

a » IntcntiUal stroma ur  testicle ;  {&)epithellal  itnictURS  wtlhin  wat ;  (0  congested  cai*lllar>-  bloul- 

veswl ;  ((0  dewjiumated  epitiivlUI  c«U»  o(  tubes ;  (e)  epltlieUuui  uf  tubes  in  a  stAie  at  atAtrh. 


The  interstitial  tissue  of  the  testis  and  epididymis  is  little 
affected  in  f^otmirba'al  orchitis  and  epididymitis.  As  a  i*ule,  the 
hyperemia  subsides  after  a  time  and  the  tubes  recover  themselves, 
the  organs  being  left  unimjiaired.  But,  just  as  in  all  other  organs, 
a  disease  which  is  generally  a  ])urely  catarrhal  affection  may  in  excep- 
tional instances  assunio  interstitial  features.  Such  is  the  case  with 
the  oi'gans  at  present  under  consideration.  The  interstitial  character 
of  the  complication  is  apt  U*  Uikvq  its  mark  in  the  deposition  of  cica- 
tricial tissue  within  and  around  the  testicle  or  epididymis.  This  new 
tissue,  in  courae  of  time,  contracts,  and  may  thus  bring  about  au 
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atrophy  of  the  eucloeed  vigcus.     In  Bome  insuusces,  altbuugh  lUU  a 
rare,  the  int«rstitiid  complication  may  end  in  abaeeML 


Intfrstiti/d  IntfammatioH. 

It  is  seldom  that  the  interstices  of  the  testicle  are  the  seftt  of  in- 

Hammatory  change  without  the  tul>e8  particijtaling  in  tlip  affwtino. 
There  are  »omo  intlammiuions  of  tlie  gland  and  of  its  duct,  howorer, 
in  which  the  interstitial  changes  preponderate  over  those  within  lh« 
tubes.  Such  are  essentially  the  syphilitic  and  prolnbly  alio 
taridoufi,  rlieuMaliCj  and  parofidfon  forms  of  oivhiti^. 

The  syphilitic  variety  of  inflftinmation  manifests  iuelf  hy 
thickeniri*;  of  tlio  nicdiustinuni  testis  and  of  itic  septa.  Tlie  thickci 
RB  in  the  liver  ami  elsewhere,  is  caused  by  the  new  formation 
very  coarse  form  of  cicatricial  substance  through  wiiich  grou|» 
small  round  cells  are  ahund»ntly  intersper^ted.  Lying  in  the  midst  of 
this  cicatricial  thickening  are  usually  numl)crs  of  ffummata.  There  ii. 
as  a  rtilf*,  one  large  gummatous  mass,  with  perhaps  two  or  tJine« 
smaller  yellow  masses  in  its  neighbourhooil.  lliey  arc  extrrrocl> 
cheesy,  and  m/iy  U  vtixttdrn  for  tubeiruhtr  rltrfsi/  tl*'fmvit*.  It  will  be 
found,  however,  that  evidence  of  a  secondary  eruption  of  miliar) 
tubercle  nodules  in  the  parts  surrounding  the  central  cheeay  deposit 
is  wanting,  and  that  the  int«i*stitia]  thickening  is  greater  in  the  syphi- 
litic disease  than  in  the  tubercular.  The  absence  of  tubercular  con- 
tamination in  other  parts  of  the  body  is  also  a  continnatnry.  although 
not  absolutely  cfrmiii,  indication  of  the  disease  being  syphilitic 

Fn  the  variolous  form  of  orchitis,  Cliiari  (No.  TiOO,  viL  1886, 
p.  3H5)  hns  described  embolic  masses  of  micrococci  wiihin  ihr 
small  arteries  of  the  interstitial  stroma.  He  savn  that  both  th« 
stroma  of  tlie  organ  and  the  epithelium  of  the  tubes  are  involved  in 
the  disease. 

Little  is  known  of  the  (wthological  anatomy  of  the  variety  vhidi 
accotnpaiiio^  thr  rheumatic  diathesis  and  of  that  associioed  with 
acute  inflammation  of  the  parotid  (mumps). 

Termination  in  Suppuration. — It  occasionally  lmp|»eiis  Uuii  aa 
acute  or  subacute  orchitis  ends  in  suppuration.  An  ahscest*  dcvrlopa 
in  which  the  pus  is  peculiarly  thick  and  cunly  and  of  a  {Nile  grven 
colour.  It  seems  to  lie  )>ent  up  in  the  testicle  from  the  resistance 
otlered  by  the  enveloping  tunica  albuginea,  and  may  remain  in  ft 
latent  condition  for  long  without  its  presence  l>eing  sufiperiad.  The 
author  has  seen  a  case  of  this  kind  which  terminated  fatally  from 
wluit  seemed  to  be  septic  poisoning,  and  whore  the  individual  bad 
made  little  complaint  of  inconvt^nience  from  tlio  atTt-rtcd  organ. 

Sometimes  the  abscess  bursts  and  loaves  n  sinus.      The  sinos  doci 
not  tend  to  hoal,  and  from  it  a  muKs  of  bixuriunt  grainilationrt 
trudes — the  srvcalled  fung^us   benignu&     Many  of   tiiesv  tesUi 
prove  to  br  tubercular,  and  it  is  just  u  i^uestion.  as  in  the 
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sinuses  of  joints,  whether  tlic  tubercltj  is  acquired  after  the  abscess 
bursts,  or  whether  the  disease  is  tubercular  from  the  commencement. 
In  many  cases  the  latter  seems  to  be  the  true  order  of  evenU. 


TUBERCTLAR  TESTICLE. 

767.    It  has  often  been  denied  that  there  is  such   a  di&ease  fis 
miliary  tul>ercle  of  the  tcFticle — a  true  miliary  eniption  throughout 


Pin.  )W0.— TrBERCLLJiK  PuTiiiais  or  Tii:emc-Le  tftiowiyti  (IneEsr  Majwkb  Asnvn  a.m>  a 
Oavitv  bbuiw. 

substance.  Although  it  is  true  that  these  ciises  ai*e  rare,  yet  they 
seem  to  occur  from  time  to  lime.  Demme,  for  instance  (No.  13, 
xxii.  1S61,  p.  101),  gives  a  distinct  description  of  a  case  of  this  kind 
where  the  tnliercular  disease  formed  jrart  of  a  general  eruption.  Both 
testicles  were  aii'ected  and  the  disease  ran  an  acut^  course.  Thoy  were 
not  enlarged,  but  showed  numbers  of  true  miliary  nodules  throughout 
the  interstitial  tissue,  cliiefly  in  the  mediastinum  testin.  The  gland  eub- 
st«nce  remained  intact. 


378 


MALE  ORGANS  OF  GENERATION 


PART  IV 


The  disease,  however,  much  more  frequently  takes  the  form  of  t 
tnie  phthisis  testis.  The  testicle,  under  these  circumstanceR,  l^ecomes 
enlarged,  and  nodular  projections,  caused  by  the  cheesy  tumours  in  its 
interior,  are  seen  on  its  surface.  These  projections  may  even  fluctuate 
where  a  cavity  has  developed  internallj*.  The  testicle  usually  reaches 
to  about  the  size  of  a  hen's  egg,  and  the  disease  is  not  accomimnied  by 
much  pain.  Both  testicles  may  be  simultaneously  affected,  or  some- 
times, after  removal  of  one,  tubercle  shows  itself  in  the  other.  The 
disease  is  particularly  dangerous  from  the  fact  tliat,  when  softening, 
the  cheesy  deposits  are  liable  to  excite  general  miliary  tuberculosis. 
On  section,  perhaps,  one  or  more  cavities  will  be  found,  of  size  var^'ing 
from  a  iniliet  seed  to  a  ha/^l  nut,  and  whoso  walls  are  rough  from 
remnants  of  cheesy  tissue  adhering  to  them.  The  cavities  contain  a 
quantity  of  half-purulent-louking  liquid  sometimes  having  a  greenish 
tint.  The  tubercles  lie  among  the  seminiferous  tubes,  while  at  some 
distance  from  them  may  be  several  cheesy  deposits  of  small  size. 
In  the  mediastinum  testis  or  in  the  septa  several  small  gray  geUUnous 
or  hard  fibrous  tubercle  points  will,  in  all  likelihood,  be  seen. 

Sometimes  this  comprises  the  whole  extent  of  the  lesion,  but  it 
may  hfippf  r),  in  severe  cases,  that  neighbouring  parts  are  implicated. 
Thus  the  epididymis  may  show  some  yellow  cheesy  masses  in  iljs 
substance  either  isolated  or  arranged  in  groups.  The  vas  deferens 
may  in  addition  be  thickened  and  its  channel  filled  with  caseoui 
detritus. 

Microscopically  t^ramined,  the  primary  cheesy  masses  are  seen  to  be 
groups  of  tubes  filled  with  grarudar  cheesy  debris  resulting  from  the 
breaking  down  of  accumulated  catarrhal  epithelial  cells.  Their  epi- 
thelium occasionally  assumes  a  homogeneous  colloid  aspect  with  fine 
radiai  striation  (Waldstein,  No.  1 3,  Ixxxv,  I S81,  p.  430).  The  tubes  are 
usually  enveloped  in  coarse  tibrous  tissue,  as  hap{)ens  so  frequently  with 
simihir  nodules  in  pulmonary  phthisis.  The  centre  of  the  mass  mflf 
be  80  cheesy  that  all  remains  of  tubes  or  stroma  are  destroyed 
Tubercle  bacilli  can  be  detected  where  the  caseation  is  greatest^ 

Some  of  the  nodules  round  about  the  central  cheesy  focus,  how- 
ever, look  much  more  purely  interstitial  than  the  cheesy  focus  itself, 
and  they  are  probably  to  be  regarded  as  the  result  of  infection  from 
the  cheesy  head  centre. 

The  view  taken  by  Vircliow,  Clark,  Humphr>',  Gaule,  and  othen, 
that  the  disease  is  intra-tubular  in  its  origin,  seems,  in  the  majority  of 
cases,  to  bo  the  correct  one ;  although  where  tlio  primai'y  infection 
comes  from,  nidess  along  the  vas  tleferens,  remains,  as  in  so  man}' 
other  instances  of  isolated  tuberculosis,  a  mystery.  Phthisis  of  the 
testicle  in  its  origin,  so  far  as  aimtomical  relationshijts  are  concerned 
seems  to  resemble  closely  ordinary  tubercular  pneumonia. 

The  disease,  when  located  in  the  epididymis  or  vas  deferens. 
appears  to  originate  in  the  same  manner  as  in  the  testicle — namely, 
as  a  tubercular  catarrh  with  caseation  of  the  contents  of  the  tube, 
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while,  later  on,  it  seems  to  become  complicated  by  deposit  of  cicatricial 
tissue  in  the  surronndini:;s. 

Formation  of  Sinuses. — After  a  tubercular  mass  has  softened 
and  a  cAvity  l»oen  scooped  out  in  th*^  interior  of  tho  tefiticle  the  ulcer- 
ation may  pierce  the  aUiuf)\nm  and  RrrotfLl  tissHos^  and  the  discharge  burst 
externally.  A  sinus  is  thus  left  which  continues  to  throw  ofl'  a  cui*dy 
puft»  and  which  may  assume  at  its  external  orifice  a  fungating  char- 
acter.    Several  cavities  may  open  into  and  discharge  through  this  one 
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-TuilKBCrUlR  ^II^III•^I»^  <')    iK-I^K  I.E  siMWiJif]  A  Tt'SKRCDLAR  NODUUt(xA0  DiAMB.) 

(o,  a)  Sfloiioo]  tubiw  at  auixin  o[  nmlulc  tlllrd  with  catarrlal  cells ;  {h,  h)  sairic  eneloAed  tn  the 
latentiCiAl  UHueof  thf^  tHxIiilvi  anil  covuting;  (r)tl)«  itit«ntiUal  tissue  of  UieDodula  fonucNl  arouDd 
the  caUrrlial  toben :  id)  j^ant  c«II  tn  Mmc ;  {*)  Mcu&doiy  iut«ntitUl  tabonle  ■!  side  of  puvnt  mut 
(ForhkiTi  and  Mrthylcoe  Dlur,  Clnrlflwl). 

channel  of  exit,  so  that  the  organ  in  course  of  time  becomes  tunnelled 
by  a  series  of  intercommunicating  passages. 


Neopl^smata. 


76^*.  These  are  chioHy  cancers,  adenomata,  sarcomata,  enchon- 
dromata,  dermoids,  myomata,  etc 

One  of  the  sarcomata  deserves  special  notice.  It  appears  to  be 
a  tumour  closely  rest-mbling  the  ajstic  sarcoma  of  the  mtimmti.  It  may 
reach  a  great  size,  and  on  section  displa3'8  a  tongh  spindle-cell  texture 
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with  immeruus  cysts  of  vai-ioiis  sizes  scattered  throughout  the  iuas&. 
The  contents  of  the  cysts  are  either  serous  fluid  or  a  thick  colloiil 
substance ;  sometimes  liaemorrhage  takes  place  into  them  prolwihly 
from  injury.  It  is  likely  that  they  are  tnic  retention  cysts  devclo|>ed 
out  of  the  Heii)iriid  lubew  ou  tiie  same  ijrincii>les  as  in  the  case  of  the 
cystic  sarcoma  of  the  mamma.  Sarcomata  of  the  testicle  occasioually 
show  cheesy  musses  in  their  interior. 

Dermoids  are  met  with  containing,  aa  in  the  ovar>",  various  fwtnl 
remains.  Their  j)resence  is  as  mysterious  here,  or  even  more  so,  as 
in  the  ovary. 

A  myoma  strio-cellulare  has  occasionally  been  found  growing 
from  thi:  nlhiujinnt  (see  Neumann,  No.  K5,  <:iii.  ISi^G,  ]>.  497).  The 
testicle  need  not  necessarily  be  involved.  The  cells  resemble  those  of 
the  fcetal  heart. 

LiteralHTc  un  Uuieasea  of  Texticle  ami  Us  i>»c^<.  — Ausset :  Coutribution  k  letnde 
dc  rhiato^!ii^8n  dii  carciiionie  testicuUiro,  1889.  Cht&ri  (Orchitis  Variolosa): 
Zeitschr.  f.  Heilk.,  rii.  18Sfi,  |i.  38.1.  Curling:  Pnicticul  Treatis*  on  Diseaaea  of 
T*wti»,  «tr.,  1878.  Gaule:  Ai-ch.  f.  p:itti.  Aiuit..  Ixix.  1877,  pp.  rt4,  213.  Gmbcr 
(Cryptorchis}:  An-h.  f.  jwih.  Anat.,  Ixxiii.  ]n7m,  p.  332.  v.  Gyurkovechky:  Patli. 
u.  Tnerap.  d.  lUiiiiiiUuli.  Inipotenz,  18S9.  Hackenbnich  :  K\pfi.  u.  liistm.  Uulei- 
Buch.  iib.  d.  compfuaator.  HyjM'itroph.  d,  Tesliktl,  1^S>*.  Hamilton  \.T.  in  A<;ute 
Orchitis) :  Practitioner,  xxxi.  1883,  p.  I'U.  Humphry  (Tuhcrculni }  :  H'»luii»' 
System  of  Surgery,  vol  v.  Jacobson  ilrilUnimatiuhj :  Arch.  f.  [mlUl.  Anat..  lixv. 
1879,  p.  349.  Lockwood  :  IVv[>]«^ikin4?iit  jorI  TriiiiMit):  ■hjiirii.  <ir  Anat.  and  Pbyuol, 
xxii.  1887-88,  pp.  38,  Mil,  oOJ.  Maiassez  :  Anh.  ilo  iibysinl.  nonn.  rt  jMth.,  1S7*S. 
Moood  and  Arthaud  (Structurf  and  Formiition  of  Cysto  of  Epiditljnnis) :  An'li.  <l« 
physiol.  immi.  tt  piith..  v.  188r«,  [i.  233.  Nepveu :  Coudibutiou  ii  I'ttiide  (l« 
tjuieuii)  (III  k'^ticlr.  187;'!.  Roth  (Si>onuatixcle):  Arch.  f.  jmth.  Anat..  Ixviii.  1878. 
Ji,  101.  Silcock  I'ystic  Disciiw  (if  T.):  Tunis.  Path.  S(»c.  Lomi.,  xxxix.  1887-«8. 
]i.  198.  Stanham  (Tii^M-ivuljir  WsitMiln  SvniinAlis) :  Trans.  Path.  Soc.  Lond., 
xxxix.  1887-88.  p.  198.  Uhde  (Spnumtoccle) :  D«ut.  Kliuik.,  1853,  p.  31«. 
WaldBtein  (TuIwrciOar)  :  Arcli.  f.  path.  Auut,  Ixxxv.  1881,  ju  39». 


Varicockle. 

769.  This  is  the  term  usually  applii-ii  to  /;  rarkone.  diLitation  <*f  th 
spertmUir.  wins.  Varicose  iiiRtension  of  the  spermatiu  veins  ia  of  commou 
occurrence  from  the  fact  that  they  are  so  long,  that  they  are  tinpro- 
vidod  with  valves,  th;^t  the  blood  within  them  lias  to  return  during 
the  grt'ater  i>art  of  ihe  fhiy  against  gravity,  as  well  aa  from  thrir 
Jiahility  to  compression  liy  a  loadeii  intestine.  Varicocele  is  much 
more  frei|Ue!it  upon  tliu  left  than  upon  the  right  side,  Iwcause  the  left 
testicle  hang.s  lower  down  than  the  right  and  hence  increases  the  length 
of  the  veins,  from  the  fact  of  the  right  spermatic  vein  euteriug  the 
rcual  vein  iiistcail  of  directly  |H>ui'ing  its  blood  into  the  vena  cava  a» 
on  the  right  side,  and  aleo  (n\  account  of  the  left  veins  being  liable 
t*>  pressure  from  the  distended  signioiii  flexure  of  the  intestine. 

Thrombi  and  phlebolites  are  precipitated  in  the  venooi 
pouoho.=%,  and  the  coats  of  the  vessels  sometimes  become  thickened 
from  phhdiitis. 

Atrophy  of  the  testicle  may  ensue,  a  result  only  to  be  looked  for 


S71.— PKMir*rR  niJiHOKii  ritoM  OvmioitowTii  or  Mukvlah  Tnmm ;  mvwui.  Caicou 
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seeing  that  the  veins  of  the  gland  are  distended  as  well  as  those  of 
the  cord.  The  disease  is  more  common  in  tall  men  than  in  men  of 
small  stature. 

The  Prostate. 

770.  Hypertrophy. — So  common  is  hypertrophy  in  old  men  that 
it  may  he  Icnitked  ujion  almost  as  the  normal  condition  of  the  prostate 
at  that  time  of  lif*^.  \Vhon  the  organ  increases  to  an  nnusually  great 
size  it  obstructs  the  prostatic  part  of  the  urethra.     The  gland  inclines 


r 


(ot  a)  The  mtuenlir  tiAsQB ;  (f^epUholifli  linlu^  uf  a  jtimuih'  kUdJ  ;  (c)  amyloM  toljr  tjrlagiaa 
gUud  (Pkro-carmlii«  and  (^rrmats'  Sol.) 

to  enlarge  unsymmetrically.  The  left  lobe  is  that  which  shows  the 
greatest  overgrowth^  and  it  projects  injunctusly  into  the  bladder.  So 
far  as  the  voidance  of  urine  is  concerned,  the  enlargement  of  the  middU 
lobe  is  fraught  with  most  danger.  When  of  great  size,  it  presses  up- 
wards into  the  Tieck  of  tlie  liladder  and  prostatic  part  of  the  urethra, 
carrying  with  it  the  coilicuhis  seminalis  in  the  form  of  a  sharp  ridge. 
The  mucous  niemlvrane  of  the  colliculua  or  of  the  erectile  tissue  under- 
neath seems  to  increase  in  thickness  and  nets  very  much  like  a  ball- 
valve.     The  uvuhi  vesica?  is  also  often  of  increased  dimensions. 

The  hypertrophy  is  located  chiefly  in  the  unstrinte<i  muscular  tiauie 
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of  the  organ.  The  ducts  and  acini  of  its  glands  are  apt  to  l)e  i»reft8ed 
upon  ;  concrDtioiifi  form  iu  them.  These  concretions  are  also  met 
with  in  the  healthy  proetate.  They  have  nil  the  concentrically 
laminated  structure  and  give  the  reactions  of  amyloid  iKxlies,  but  their 
occun'cnce  in  this  situation  has  never  been  satisfactorily  accounted  for. 
They  may  form  the  nuclei  of  prostatic  calculi. 

Abscess.  —  Prostatic  intlauimation  is  of  rare  occurrence.  Sup- 
purative atieclions  of  the  organ  usually  end  in  multiple  abscess. 

Other  Affections. — TulfTt/f^  ofknomn,  cattrer,  sanomn^  and  other 
tumour  diseases  make  up  the  bulk  of  the  remaining  morbid  aliectiona 
of  the  organ. 

LiUrfUure  on  Itiitases  of  the  ProstaU. — Fenwick  (Cancer):  Tnuis.  I'fttb.  tiw. 
Lond..  xxxix.  18S7-SS,  p.  195.  Gant :  Diwa^ii'j)  of  Bladder,  IVmUto  GUnd,  and 
Urethra.  1684.  Harrison  lEiilargeineut):  Lancet,  1886.  ii.  p.  359.  Socin :  PitliA 
and  Billmth'a  Haudlmrli  d.  Cliinirg,  iii.,  Ali.  ii.  Abscli.  viii.  Thompson:  The 
Enlarged  Prostate.     Weir :  Anierit-an  Cliniral  I^w-tares,  ii.  1878. 


The  Scrotum. 

771.  Besides  the  ordinary  skin  diseases  to  which  the  scrotum  is 
liable,  it  is  often  the  seat  of  tumours  of  different  kinds.  Cancer, 
papilloma,  fibrous  and  sebaceous  tumours  are  common  enough. 
Tlie  cancer  i.s  said  to  l>e  more  usual  in  chimney-SWeepS  tlum  in 
other  individuals.  The  irritation  causetl  by  the  mkjI.  it  is  alleged, 
accounts  for  this. 

The  Ijrmph-scrotum  or  elephantiasis  scroti  is  a  disease  most 
ofton  met  with  in  tropical  and  sub-tropical  countries,  and  mostly  near 
the  seaboard-  It  is  common  in  China,  ilie  East  Indies,  and  the 
coast  of  Africa.  Natives  suffer  more  from  it  than  immigrants.  The 
scrotum  may  reach  to  something  like  four  feet  in  lengtli  and  aix 
feet  in  circumference.  The  skin  becomes  peculiarly  rougli  in  some 
cases  and  is  thickened. 

The  hulk  of  the  tumour,  however,  docs  not  develop  in  the  skin, 
but  in  the  underlying  loose  connective  tissues.  Their  interstices 
become  distended  into  angular  spaces  fille<l  with  a  thin  lymjihy  or 
thicker,  more  colloid-looking,  liquid,  so  as  to  simulate  the  appearance  of 
a  lymphangeioma.  The  blood-vessels  of  the  tumour  ore  abundant 
and  are  \evy  large. 

The  connection  of  the  disease  with  the  Filaria  Sanguinis 
Hominis  is  described  under  that  parasite. 


The  Prepuce  aad  Glans  Pesm. 

772.  The  commonest  affections  of  the  above  parts  are  venereal 
sores.  As  these  have  already  been  described  (vol.  i.  jip.  .115, 
317),  further  allusion  to  them  at  present  is  unnece&sar}. 

Phimosis  (^t/MtKrif,   a   muzzling)  is  a  condition  in  which   the 
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prapuco  is  tight])'  gtrotched  Dver  the  glaiut  and  where  it  is  irrottact- 
ablv.  It«  <hief  significance  is  as  a  di»eaBe  of  children  whereby  ibe 
niitural  accretion  of  the  glands  in  the  neighbourhood  —  the  Dormal 
flmogma  —  along  with  shtMl  epithelium  accumulatcfi,  undorgOM  f«r- 
luentative  changes,  and  may  occasion  excoriation  or  actual  uleentioD 
of  the  {larta.  Prepulitd  otlcuU  may  form  in  the  midst  d{  this  le* 
ctimnlation,  rom{)osed  of  dcai:l  epidermis  in  combination  with  unUci^ 
[ihusphate  of  lime,  and  triple  phosphate. 

Paraphimosis  is  the  opposite  condition  —  ruuuely,  where  thv 
prepnco  ha-*  bwn  drawn  back  over  the  glans  and  fails  to  return.  Thr 
ghuis  has  niLMUwhilt;  l>ecome  swollen  and  it  may  be  even  gangrenous. 

Hy  Balanitis  (pnXav*>%,  glans)  is  meant  an  intlammatory  atfectton 
nf  th»  mucouri  surfaces  of  the  prepuce  and  glans  [tenis  combined  with 
more  or  less  ]»himo6is.  It  is  usually  a  result  of  gonorrli< t'al  dit^chargr 
finding  its  way  underneath  the  prepuce,  or  of  accumulated  smegma. 
The  surfaces  may  become  excoriated  and  occasionally  granulations  or 
vrarta  sprout  from  the  vascular  mirfaces. 

Venereal  warts  grow  from  any  part  of  the  glans  or  from  th« 
pre]>utial  mucosa,  usually  as  a  result  of  the  stimulation  of  the  part  hr 
the  gonorrh<pal  poisoiu  The  prepuce  may  bo  retracted,  while  the 
greater  part  of  the  surface  of  the  glans  i.s  covered  with  huge  fungatirtg 
masses.  In  other  insUuices  there  may  l)e  only  a  aingli*  timbnatiMl  toft 
gi'owing  from  a  slender  sl<!m  atticlied  to  the  glans.  Their  incimt* 
structure  has  alreatly  been  described  (vol.  L  p.  399).  They  arc  v«ry 
vascuUr  and  tend  to  bitted  profusely  when  injured. 

l*he  glans  penis  and  prepuce  are  cummon  seats  of  Cancer.  Th^ 
growth  in  time  a>'3umes  the  shu|»e  of  a  Imge  horny  excre^^oenoe  sur- 
rounding till!  orifice  of  the  urethra  to  such  an  extent  that  it  may  be 
<liftirult  to  find  it. 

Herpes  of  thi;  glans  (»r  prepuce  is  nfteu  mistaken  for  a  venereal 
sore.  The  vesicles  are  multiple  in  contradistinction  to  the  chancn, 
which  is  usually  at  first  single. 

//cumi/  tittrtUurr  nn  J)i»ttt*fji  of  0t4  Mnir  fJenitQ'l'riuary  Offfitn*. — Gll7«a  fO««- 
(iitions  tindvr  which  Urinary  Oi-gms  arr  reori>ti\*t>  uf  Mk-ro-urvuiiflmi):  Co<ttul.n«itL 
Acwl.  (1.  Sc..  iviii.  ItSMfi,  p.  jiS-i.  HaU^ :  Urri.-rit*-«  rt  jiyvUtM,  !$a7.  LsMta: 
I>F  lAppAiYil  nrinatrr  ilrs  virlUnK  18S5.  Lenlcher-Baron :  r>M  muiLlaatktioa» 
(U  ]*  umittc  kur  \t*  orpuica  ^ciiiutu.  1h8((.  Niehus  ^Cuvnuitia  (*hittnic«) :  Anh. 
r.  ]«tli.  AtiAt..  ixviii.  1H8U,  \K  ini.  von  Pitha :  Vmlm^  «  lUndb.  it.  •{■««.  Patk, 
'J  AulL.  vi,  1ttrt4,  |>.  1.  Rochard  i  Tnlli.  M  I'riuitry  rUuniirlii; :  Diet.  mutvL  d. 
iiiM.,  I^Hrt.  i.  ^..  371  StriimpeU  :  K^lirti.  «l.  4|«s;.  p*th.  ii.  Thermp.  d.  \m 
Kmnkliritm  Kmikhtitrn  il.  Xi<*rrii,  IH^U.  Stufgis  (Vabemil  uuS  Oaalt»>Urfl 
DlM-MUKv  of  ChiUrrDi :  An-h.  IVlUt..  IMitU..  v.  ISt^S,  \t,  U'l  d  My. 
f'hn.  TyvturrM  t,u  Diwajtm  or  thu  L'rinary  Organs,  1H88.  Ultsuiami :  Die 
0.  Hari)h)a«p,  1890. 


CHAPTER    LXVIII 


FEMALK  ORGANS  OF  tIEXERATION 


UTERUa 

Anatomical  and  Pm'sioLOGicAi.  Details. 


773.  The  uterus  possesses  three  coate — the  serous,  the  muscular, 
and  the  iiiucou.s. 

The  serous  coat  is  tlic  onliiuny  pt'rit<nieal  investment  and 
covers  the  fundus,  IkmIv,  iuid  jiostt-rinr  unper  thinl  of  tlie  neck  of  the 
organ,  us  well  as  the  iinterior  surfaeo  of  the  body  down  as  far  as  its 
jtinction  with  tlie  cervix,  but  loaves  the  anterior  aspect  of  the  cervix 
uncoxered. 

The  muscular  coat  consists  of  tlireo  layers,  whose  fibros  are 
cK>sely  interwoven.  The  middle  later  is  provided  with  numerous 
large  ir//w,  which  during  pregnancy  become  eidarged  to  constitute  the 
uterine  sinuses. 

The  mucous  coat  of  the  fundus,  Ixxly,  and  gieat  part  of  the 
cervix  is  provided  with  numerous  {ihtmh  (Gl  intenia?)  placed  obii(|Uely 
to  the  Burfacf.  They  pitRS  tliniu*:h  t!ie  etiliro  nuirojia  :ind  tt*miinate 
by  lH!coming  embedded  iu  the  adjacent  buiidks  of  niuscular  tibre. 
Som«  twigs  of  niusclo  run  for  a  bhort  difttain.o  upwards  Iwtwecii  their 
blind  extremities.  Tlrcse  glands  branch  dichotomously  or  trichoto- 
mously,  and  sumetimes  several  glands  discharge  into  a  common 
aperture.     They  are  lined  by  ciliated  crdinnnar  cells. 

It  is  questionable  whether  the  glands  of  the  body  and  fundus 
secrete  muctis.  Shallower  but  also  dichotomously  divided  mucOUS 
g^lands  exist  in  the  cervix.  They  sometimes  bectune  distcmled  with 
niuccjMs  secretion  cunstituiing  the  fio-4^11od  "ovula  Nubuthi."  They 
terminate  shart>ly  at  the  lower  extremity  of  the  cervix,  so  that  the 
lips  and  vagimil  asix'ct  i;f  the  uterine  neck  are  free  from  them.  The 
cervical  lips  are  covered  by  long  papilla. 

The  mucosa  is  composed  of  somewhat  dense  fibrous  tissue  pro- 
vided with  numerous  blood-vessels  and  lymphatics,  iind  is  united  to 
the    muscularis    without   the    intervention    of   any    submucosa.       Its 
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surface  is  covered  with  ciliated  culumtiai*  epitlielitim,  ubicb,  in  the 
virgiti}  extends  to  the  external  oe,  but  in  the  parous  woman  tcrnnnatci 
at  the  middle,  or  commencement  of  the  lower  third,  of  tho  c<^r»iail 
canni,  where  it  runs  into  and  joins  the  B(]iiiimons  e|iitheliiil  inrcut 
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ment  of  the  vaginal  wall.     The  lash  of  the  cilia  is  la  s 
backwardA  (Krause). 

Arteries. — The  arterial  supply  of  the  fcmnlo  internal 
of  generation  is  eifected  mainly  tlirough  the  orarUtn  o/ifiy,  a  braock' 
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the  abdominal  aorta,  and  the  uterine  and  vaginal  branches  from  tho 
anterior  division  of  the  iniermd  Uiur, 

Tho  ovarian  urt<?ry,  after  passing  l^tween  the  layers  of  the  broatl 
ligament  and  supplying  iidjiicent  parts  such  as  the  Fallnpian  tuf}r^ 
omnj,  roun/i  Ht/nm^'nt.,  etc.,  divides  close  by  the  entrance  of  the  Fallopian 
tube  into  two  branches.  The  upper  of  tliejse  ramifies  over  tho  funJus 
of  th^  utrnt/iy  while  the  lower  spreads  out  over  tho  sitic  of  the  nt^n-us  and 
anastomoses  with  the  other  uterine  arteries  above  referred  to,  derived 
from  the  internal  iliac.  The  cervix  iUeri  ia  mainly  nourished  by  the 
Uterine  branch  of  the  internal  iliac.  The  vaginal  arteries  irrigate  the 
tUea  of  th*'  mffina  and  anastomose  with  the  lower  ut^^rinc  branches. 
They  also  anastomose  %vith  those  of  the  opposite  side. 

Venous  Plexuses. — I'Jitchof  the  main  pelvic  organs  possesses  an 
extensive  venous  plexus.  These  plexuses  are  distinguished  respect- 
ively as  the  tfsu'<d,  utrrine,  Iixntorrlwvl<tl^  rut^imil,  omritui  or  jMtmjnnifi/rni 
(pampiuus,  a  tendril),  etc.  The  plexuses  in  connection  with  the 
bladder,  rectum,  and  vagina  c\wn  into  the  inlan<U  iliac  veifis,  and 
through  them  into  the  inferior  vena  ciiva.  The  uterine  plexus  dis- 
charges Its  blofrfl  into  the  adjacent  omrian  plexus^  ami  ultimately 
through  it  into  the  large  ovarian  trunks. 

The  ovarian  plexus  is  generally  understood  to  include  all  the  veins 
lying  between  the  layers  of  the  broad  ligament  Its  branches  open 
through  the  ovarian  veins,  on  the  right  side,  into  the  inferior  vena 
cava  ;  on  the  left  sidc^  into  tho  renal  vein.  The  venous  branches 
between  the  layers  of  tho  broail  liganient  are  very  Lirgo  and  tortuous. 

It  is  to  be  borne  in  niin<l  that  the  pelvic  venous  system  communi- 
cates with  tho  portal^  and  hence  with  the  liver,  through  the  supaior 
hxmorrJutuUtI  rein. 

Pelvic  Lymphatics. — The  importance  of  the  lymphatic  system 
of  the  organs  of  generation  from  a  pathological  point  of  view  catinot 
be  overestimated. 

The  lymph-vessels  from  the  exiermil  arffarus  of  general'mn  and  lower 
fourth  of  vagina  pass  chiefly  to  the  glandt^  in  the  inguinal  region. 

Within  the  pelvis  the  lymph-glands  lie  chietly  between  the  internal 
and  external  iliac  vessels  (hypogastric  glands),  and  in  a  chain  on  each 
side  of  the  sacrum.  A  gland  is  usually  to  be  found  close  by  the 
junction  of  cervix  and  body  of  the  uterus,  and  another  at  the  obturator 
foramen.  The  lymph-vessels  of  tho  />'a^/  of  ih^  vienis  |*ass  between 
the  layers  of  the  broad  ligament  high  up,  and  along  with  those  from 
the  ovary  enter  the  lumbar  glands.  Those  of  the  cenix  and  vagina  in 
its  upper  thr^r-fourihs  open  into  the  hypogastric  glands. 

Uterine  Nerves. — The  nerve-supply  of  the  utems  ia  derived  in 
great  part  from  tho  syinpntlutic  plextis  hi/po'jtiidrirtt^.  The  fibres  arise 
fpom  the  Ust  dorsal  and  upper  three  or  four  lumV»ar  nen'es.  There  is, 
apparently,  u.  centre  for  jvirt  it  niton  in  the  lumliar  portion  of  the  cord. 
The  sacral  plexus  of  nerves  furnishes  only  a  very  small  contingent  of 
the  whole  maas. 
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The  litems  seems  also  to  contain  iinre  yaiujlut^  because,  when  it 
is  entirely  separated  from  its  contml  nerve  connections,  conception, 
pregnancy,  and  parturition  may  proceed  without  interruption.  Some 
of  them  at  least  are  located  in  the  mucous  meni>>rajie. 

There  are  also  vaao-motor  nerves  arising  from  the  splanclmic.  The 
never  twigs  end  either  by  hec:oming  eonnt'Kti-ii  with  the  nuclei  of 
the  muscular  tibre  or  hy  entering  the  ganglia  in  the  nmcous  xnenibntne 
(Frankcnhaiiser). 

tluntcr  and  Lee*8  observations  would  seem  to  demonstrato  that  a 
greiit  :id(iition  to  the  nerve-supply  of  the  utenis  occurs  during  pr^ 
nancy.     The  neck  of  the  uterus  is  loss  rich  in  nerves  than  the  body. 


Menstruation  and  its  Disorders. 


774.  The  source  of  the  blood  discharged  in  menstruation  is  the 
interior  of  the  uterus.  The  diucouh  membrane  has  been  alleged  to  ht 
shed  at  each  menstnial  time.  This  enems  very  unlikely.  \\'t*  can  sup- 
pose that  a  desquamation  of  its  eyiithelium,  like  that  which  occurs  on 
almost  every  mucous  surface  from  time  to  time,  takes  place,  implicat- 
ing the  uterine  glands,  or  at  least  their  motiths.  The  epithelial  Io« 
is  repaired  after  the  pent4  is  over.  Along  with  this  desquamation  of 
epitheh'iim  the  vessels  of  the  uterus,  and  probably  al.'^o  of  the  jwlvic 
organs  generally,  bccunic  hirgid,  arul  the  minute  branches  on  the  sur- 
face of  the  mucous  nu-mbrane,  it  is  8U|Jix>sed,  give  way — hence  the 
flow  of  blood.  Tiie  supposition  that  the  turgidity  of  the  vessels  has 
much  to  do  with  the  monthly  haemorrhage  gains  strength  from  the 
fact  that  a  menstrual  How  follows  ligiiture  nf  the  broad  ligament  and 
its  venous  plexuses  where  presumably  the  obstruction  to  the  return 
of  blood  and  conseqiierjt  turgidity  must  be  great.  The  unusu^d  vji*- 
cularity  of  the  pelvic  organs  at  the  menstruid  period  also  probably 
stimulates  the  mueous  glands  of  the  cervix  to  pour  out  aii  increased 
secretion,  and  this  mixing  with  the  oflused  blood  occasions  the  char 
acteristic  muco-sangtiinolent  discharge. 

The  older  view  was  that  menstruation  was  analogous  to  rut  in  the 
lower  anim^ds.  iind  that  it  corre>pr»ndeil  with  the  rupture  of  a  Graafian 
follicle  and  the  passage  of  the  ovum  down  the  Fallopian  tube.  Con- 
siderable doubt  obtains  generally  at  the  present  day  as  to  whether 
this  is  the  case. 


Tail  (So.  ft9,  IflRS,  ii.  p.  10441,  rouiiilin^  hi.H  nlucrvatiniw  U])oii  his  ovn  larp 
experience  of  the  ovary  in  Mcin  rm  well  n%  upon  tht;  coui|iAratirc  r«M'arcUttSuf  Jvbu- 
atone  aiid  Hlaiid  Suttou,  upliuldtt  thu  vjew  that  uiviititnmtioii  in  u  mere  prefunCion 
of  thu  utvrus  for  llie  reception  of  the  ovary~a  proresH  uf  nidatioa,  if  it  niRV  U 
80  expressed.  0%'ultition  conmit)i(%.s  luihrt  birth  fiml  ftccnn*  itiily  two  or  lUrve 
times  yearly,  so  that  the  uterus,  ready  every  month  for  the  reception  of  *  triiAUt. 
does  not  always  receive  one.  Oviilaituu  duuH  not  vntirely  cease  with  senility,  wl 
menstruation  ia  not  the  same  tisitstni.i  or  nU  iu  ihe  lower  onimala.     SleiuHnul 
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occurs  only  in  thoao  aniioftls  which  poftuu  true  FallapiAu  tubes,  namely,  in  thoM 
which  Difiiiitniii  thu  upright  posiliou. 

Chazau  <Xo.  4fll,  xxxvi.  IftSfl,  p,  27)  «ud  Glaeueclce  (No.  494,  xxxv.  1889,  p.  1) 
Arc  of  Tcry  muoh  the  natav  upinion.  Ovulation  apiiarently  may  occur  siiiiultaneonaly 
with  ni<^nstrnation.  hnt  also  tnkes  plnce  in  the  intcrraU,  or  may  proceed  whore  the 
meriMs  nre  suppressed.     Menstruation  do«i  not  neuesaarily  stop  after  removal  of  the 


to 


AMKNORRIIfKA  (a,  priv.  j  fi>]v,  a  ftwtUh  ;  pita,  IJltm'). 


77.'>.  Definition. — Strictly  8|)i)akiiig,  tho  term  signifies  th^  ahsenoB 
of  the  mf.nstruid  jh/w  afltr  it  has  t/nt'e  bt^n  i'siabHshtd.  It  is  also  applied 
to  a  condition  in  which  the  mensem  fait  to  appear  at  the  proper  age 
(fourteen  to  sixteen  years). 

Ill  all  i-iises  it  \&  presumed  that  tlie  genital  canal  is  pervious  and 
that  the  individual  is  possessed  of  genital  glutids.  A  common  enough 
form  of  s))urious  anienorrh^ea  is  where  tho  hymen  is  imperforate, 
where  the  menstrual  blood  is  shed,  but  where  it  cannot  escape  and 
accumulates  in  the  genital  passages.  This  condition  is  more  ])roi>erly 
designated  inatxtrual  rctfufimt. 

The  usual  cans<t  of  amenorHuea  is  some  general  condition  impair- 
ing the  composition  of  the  blood.  It  accompanies  all  forms  of  ansemia, 
but  more  especially  that  known  as  rkhytosi'i,  in  which  it  is  associated 
with  imiierfect  ovoIutiLm  of  llie  sexual  organs  (seo  vol.  i.  p.  501). 
The  significance  of  amenorrhceii  in  these  cases  is  often  misintiMpreted. 
The  common  belief  is  that  it  is  the  disordered  menstruation  which 
causes  the  anamiia  ami  general  ill-health,  whereas  the  truth  is  that  the 
suppression  of  the  menses  is  merely  symptomatic  of  the  ann>mic  state 
of  the  body. 

It  seems  likely,  although  wo  have  no  positive  knowledge  of  the 
matter,  that  the  monthly  i\i\x  of  blood  to  the  vessels  of  the  pelvic 
organs  provocative  of  the  menstrual  flow  is  absent  in  these  cases.  It 
is  questionable  whether  tlje  encouragement  of  the  flow  under  circum- 
stances of  aiu»*mi:i  is  a  line  of  practice  to  be  commended. 

AmeTUinlnna  usually  follows  upon  Conception ;  it  may  result 
from  the  development  of  an  ovarian  tumour. 

Menstruation  should  ho  re-established  in  about  six  weeks  after 
delivery"  in  a  woman  who  does  not  suckle  her  child.  It  often  ceases 
during  the  whole  period  of  lactation. 


Menorrhagia  and  Mktrorrhagia. 

7 70.  The  term  menon*hagia  (fiyv,  a  month,  nnd  p<)y\i'ft.u  I  hrenk 
forth)  is  used  in  the  sense  of  indicating  an  <',rc<;x.<(/v:  disiharfje  of  wictj- 
stnuil  Ut^nl ;  that  of  metron*hagia  {fu'iTftft,  the  womb,  and  pi'iyvvfu)  as 
indicating  a  htvuurnhagc  from  tfic  uterus  other  Uiun  tlial  due  to  vieaatriuil 
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Very  little  is  known  of  the  iutiinute  pathology  of  inenon*hagia. 
Metrorrhagia  may  of  course  result  from  a  multitude  of  causes,  eoroe 
of  the  more  important  being  the  presence  of  an  ulcerated  fibroid  in 
the  uterine  cavity,  an  ulceraU'd  cancer  of  the  cervix,  u  threal^jiiod 
abortion,  n  simple  erosion  of  the  lips  of  the  cervix,  tlie  retcn- 
tion  of  a  piece  of  placenta,  or,  lastly,  an  endometritis,  more 
particular!}'  where  this  is  associated  with  a  villous  condition  of  the 
raucous  membrane. 


Dysmknokrhcea  (Si's,  with  dificuUy ;  /i>]»';  aud  ftita). 

777.  The  act  of  menstruation  in  a  healthy  woman  ought  not  to 
be  acco^lpani^'d  by  nmdi,  if  any,  pain  or  discomfort.  The  term 
dysmenorrhcea  is  apjjlied  to  ft  condition  wJure  a  ttxmnn  mfftrx  jnin 
hrforfi  (hrin//^  (*r  nffer  jttfnMnMthn.  The  pain  is  usually  most  severe 
as  the  quantity  of  discharge  is  increasing — that  is  to  say,  up  to  the 
second  day,  and  declines  as  the  flow  l>ecome3  less.  The  quantity  of 
the  discharge  is  often  small. 

The  disorder  is  a  very  common  one.  There  are  few  women  who 
pass  through  life  without  at  some  time  suffering  from  painful  meu- 
struatiori,  althoujih  th«  sulfering  ma}'  be  slight. 

Varieties. — The  variety  that  is  commonest,  namely,  thf  spa»inodit, 
or,  as  it  is  sometimes  named,  the  vnirnh/tr.y  is  by  jireference  a  disease 
of  the  nulliparoua  woman  and  often  of  young  girls.  The  pain  is 
essentially  uterine  afid  terminal  in  chai-actcr,  comes  on  in  s{>fisnis,  and 
is  so  severe  as,  in  many  cables,  to  disable  the  individual  while  it  lasts 
from  going  about  or  following  any  avocation. 

This  spaiimndic  or  neuralgic  variety  is  usually  accompanied  by 
impaired  general  health,  and  is  most  severe  when  the  individual  is 
Iciiding  an  artificial  life,  gettiiig  Httlo  exercise,  and  i)robably  housed  in 
the  midst  of  a  large  centre  of  industry.  It  sometimes  disappears  in  u 
remarkable  manner  when  these  conditions  are  removed,  and  when  the 
sufferer  substitulea  an  outdoor  life  for  oue  of  conliuement.  It  h« 
even  >ieen  nileged  to  bo  hereditar}%  but  this  is  called  in  question  bj 
some  authorities. 

Its  pathology  baa  been  a  bone  of  contention  among  gyneco- 
logists for  long.  So  far  as  the  state  of  the  uterus  is  concerned,  not 
much  is  to  l>e  recorded.  Duncan  (No.  497,  p.  136)  alleged  that  iw 
some  instances  of  intense  menstrual  pain  the  uterus  was  almost 
infantile  in  its  proportions.  An  incipient  ini/tmin  is  sometimes  found 
in  a  woman  who  begiiis  t<»  suffer  from  dysmenorrha?a  about  the 
climacteric^  but  thest*  ciiBca  are  exceptional,  and  the  lesions  found  in 
them  will  not  account  for  the  vast  majority  of  insUinces  of  [lainful 
menstruatifm. 

Theory  of  Spasm. — The  healthy  uterine  interior  is  sensitive. 
The  introduction  of  a  sound  into  the  cavity  elicit«  a  slight  sensatiou 
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of  pain  on  passing  the  internal  oa.  In  spasmodic  dyflmenorrhcea  tho 
}Kiin  iKicoraes  acute.  It  increases  the  further  the  instrunu'nt  u  intro- 
duced, and  more  pailicuhirly  as  it  comt'S  to  touch  the  fundus.  This 
hyporsensitiveness  of  the  ut<*nne  mucosa  apftears  to  bo  tho  result  of 
excessive  congestion  with  some  amount  of  catarrh.  The  mere  fact 
that  the  menstrual  discharge  is  often  scanty  would  point  to  a  proba- 
bility of  the  distended  vessels  being  unrelieved  by  sufficient  rupture  of 
their  walls. 

We  have  seen  (p.  3S7)  that  there  are  numerous  nerve  terminations 
and  ganglia  in  the  uterine  mucosji  and  in  the  muscularis — that  is  to 
say,  the  unimpregnated  uterus  possesses  tho  mechanism  necessary  for 
the  rertex  coiitracti'Mi  of  its  nmwiMiljir  iihrt*. 

It  ought  to  ho  reu»cm>*erotl,  as  beaiing  upon  this  theory,  that  the 
unimpregnated  utorus  can  bo  matk*  to  conti*act  through  the  ap]klication 
of  various  peripheral  stimuli,  and  that  clots,  plugs  of  mucus,  mem- 
branes, etc.,  are  expelled  during  menstmation.  The  pains  occasioned 
by  such  contractions,  however,  are,  according  to  Duncan,  much  less 
violent  than  those  of  spasmodic  dysmenorrhea.  Hence  the  mere  ex- 
pulsion of  obstructions  could  not  account  for  the  violent  tM*isting  pain 
in  tpieBtion,  provided  the  interior  of  tlie  uterus  remained  healthy.  The 
uterine  passage,  moreover,  during  a  |3ain  is  clear  and  will  easily  admit 
a  souud. 

Theory  of  Obstruction. — It  has  often  been  attempted  [Bamca 
(see  Di-sctission,  No.  fi,  I8f^8,  ii.  p.  S70)  and  others]  to  iiccount  for  ihc 
pain  through  the  retention  of  menses  in  the  womb  by  organic 
diseases  such  as  stricture  of  the  internal  or  external  os,  ante-  or  retro- 
flexion, etc.  It  is  BUpposod  that  the  l)lood,  lieing  retained,  becomes 
coagulatml,  and  has  to  be  expelled  by  uterine  contractions.  Duncan 
denied  tliat  even  in  the  most  extreme  flexion,  or  in  cases  of  mere  pin- 
hole external  os,  there  is  any  cause  for  complete  obstniction.  He 
Id  that  the  passage  was  always  sufUciently  patulous  to  allow  of  the 

pe  of  the  menstrual  secretion,  and  his  views  have  been  uphold  b}' 
Croora  and  other  gymvcologists  (see  Discussion  above  quoted). 

Tiio  doctriub  of  obstruction  a]vpear8  all  the  less  likely  from  the 
fact  that  where  undoubted  obstruction  does  exist,  as  in  membranous 
dysmenorrhroa,  the  pain,  from  all  accounts,  is  not  so  severe  as  when 
the  passages  remain  unblocked. 

The  only  point,  and  it  is  a  ctu'ious  one,  which  at  first  sight  seems 
to  strengthen  the  obstniction  theory  is  the  statement  made  by  Duncan 
that  the  introduction  of  a  bougie  is  the  most  effectual  method  of  treatr 
ment',  and  sometimes  gives  immediate  relief.  Docs  it  do  so  by  dilating 
the  passages  t  Or  is  its  action  analogous  to  that  of  a  bougie  in  chronic 
gleet  of  the  mule  urefliral 

Conclusion. —  All  things  considered,  it  seems  likely  that  the 
explanation  of  the  ]>ain  in  the  above  cases  is  to  be  sought  for  in  a 
refitx  Bpasnwdk  coniradion  of  the  uUtine  viusdc  exeiUd  hij  tin  yfyr-sflfwi^itw, 
hyperitmic,  and  it  may  he  mtarrhal  limn^/  itt^mffruM. 
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hitcrnat.  \\ft\.  Coh)*.,  Wash.,  1887,  ii.  p.  315.  Meyer  :  Ov'^nicii.irrh'ra  Memhranacvat; 
Anb.  f.  Gynaek.,  .\.xxi.  1887.  p.  70.  Olirer :  X.  Y.  M'«i.  K»'o.,  xxxii.  1S87.  p.  6». 
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(M.  oikI  diU>rosi«):  Tr.  Obst.  Sw.  Ixind.,  xxxi.  1890,  p.  104.  Upshur:  Th« 
rJisoidrTH  of  Meiistniation,  1886.  Wllks  (YicHriiMi.s  Mcimtruation) :  Brit.  Gyiwiec. 
J.,  1886,  ii.  p.  177. 
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Endometritis. 

778.   Definition. — By  this  is  meant  a  conditum  in  tchich  Ote  utrriM 

muwsn  or  t-udfun^hium  m  the  sftr/  of  an  acute  or  rhrrmir  iuJfarnnMfifm. 

Along  with  it  we  must  cousider  the  morbid  state  of  the  ut«>rufl  in 
which  a  cast  or  portions  of  such  are  shed  from  the  uterine  mucosa. 

AcuU  Endometritis, 

The  acute  variety  of  the  disease  is  usually  a  catarrhal  affection ;  it 

oft«n  ends  in  profuse  suppuration.  In  its  minor  forms  it  may  be  the 
reault  of  accidental  circumstances  such  as  a  morbidly  congested  mucoui, 
or  may  follow  the  applicatiun  of  irritants;  but  fur  more  fre<iurntlv, 
and  prol»alily  always  where  the  suppurative  discharge  is  profuse,  it  is 
the  result  of  goiiorrliceal  infection. 

The  cervix  is  usually  the  part  most  aff^^otc*!.  In  the  case  of  the 
majority  of  healthy  women  a  plug  of  mucus  shotihl  be  seen  issuing 
from  the  os  externum.  Tliis  is  no  »jvideiuo  of  catarrh.  The  mucus  is 
tlerived  chieHy  from  the  mucous  glands  of  the  cervix.  In  true  catarrh 
the  dischargf^  is  muco-purulent  Jndeed,  where  caused  by  the 
gonorrhreal  |H)ifion  it  is  highly  pnruU?nt,  and  is  setin  issuing  as  pus  from 
the  OS.  Tliere  is  also  more  or  less  tenderness  on  touching  the  uterus, 
along  with  pain  or  feeling  of  weakness  in  the  hack.  The  pain  shoota 
down  the  thighs.  In  the  ordinary  form,  not  due  to  gonorrhreal  inflec- 
tion, casts  of  the  uterine  glands  may  be  found  in  the  purulent  dis- 
charge. The  niucoufl  membrane  becomes  thickened  to  three  or  four 
times  it5  natural  dimensions.  The  mucous  glands  of  the  cervix  may 
be  seen  filled  with  catarrhal  pus  and  projecting  as  small  yeliow 
openings. 

The  minuter  alterations  are  chieHy  epilhehal  and  resemble  thi>se  of 
other  raucous  surfaces  (see  linmrhitls).  The  vessels  become  turgid, 
and  around  them  or  in  the  neighlxmring  lymphatics  may  be  foxmd  a 
good  deal  of  small-cell  effusion. 

Leucorrhcea. — The  term  is  applied  to  a  condition  in  which  there 
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is  a  xvhiu:«h  (AtiKo?*  wliito»  and  ^'w,  I  flow)  muco-purulent  discharge 
from  the  viigina.  The  source  of  it  is  probably  in  most  cases  a  catjirrhal 
intlammatiun  of  the  cervix  uteri.  The  vagina  is  unprovided  with 
glands  of  any  kind  unless  towards  its  lower  end.  When  the  vagina 
hecomi*s  evert^nl  and  slips  downw.irds  in  prolapse  of  the  uterus  its 
surface  becomes  dry,  IcathcrdiJce,  and  excoriated,  appai'ontly  from  want 
of  boihg  hibricutcd  with  uterine  mucus.  At  the  same  time,  it  must  be 
borno  in  mind  that,  when  tlie  seat  of  inllaunnatioui  it  may  pour  out  a 
more  or  less  liquid  pus.  The  liquid  part  of  the  secretion  in  that  case 
is  a  pro<luct  of  tbe  blood. 


Chronic.  Endomdriiis. 


A  rhronif  endometritis,  like  the  acute  form,  is  also  usually  a 
catarrhal  inHammation.  It  may  arise,  as  in  the  case  of  a  chronic 
bronchitis,  in  ati  acute  attack,  but  more  commonly  its  onset  is 
insidious.  It  is  often  merely  the  result  of  some  organic  disease  of  the 
uterus,  not  the  actual  <lisease  itself.  A  chronic  varicostf  distension  of  thf 
lUerine  vntis  from  subinvolution  may  lead  to  it;  it  may  accompany  a 
myoma  or  a  cancer ;  or  it  may  follow  upon  venous  impediment  cau8e<l 
by  the  j)resence  of  diarast^  of  the  omrt/.  Even  during  utero-gestatiou 
the  mucosa  is  not  secure  against  an  inHammatory  attack.  It  ma)-  bo 
80  severe  as  to  cause,  ixjssibly,  inseparable  adhesion  of  the  placenta  to 
the  utenne  surface. 

Although  the  mucous  membrane  is  the  chief  seat  of  the  disease, 
yet  swelling  and  turgesceuce  of  the  blood-vessels  of  the  muscular  coat, 
as  in  any  of  the  above  complications,  fosters  the  catarrhal  condition 
and  consequently  impedes  recovery. 

After  death,  the  mucosa  is  purplo-coloured  and  swollen,  or  it  may 
present  actually  a  villous  appearance  from  long  filiform  outgrowths 
attaciied  to  it.  These  outgrowths  aie  made  up  of  vessels  and  small- 
round-cells,  antl  may  be  partially  covered  by  an  alwrtive  epithelium. 
Tljey  are  sometimes  so  long  as  to  have  a  i)olypus-liko  aspect.  H«einor- 
rhag'e  from  tiie  iutlamed  surface  is  c4)iumon  enough,  and  is  often  of 
alarming  extent. 

In  some  instances  the  fungating  condition  of  the  mucous  membrane 
is  acoompaideil  by  an  extensive  now  formation  of  uterine  glands. 
A  gowl  example  of  this  is  recorded  by  Landau  and  A!»cl  (No.  494, 
xxxiii.  ISS8,  p.  180)  in  a  uterus  excised  during  life  for  midtiple 
myomata.  The  mucous  membrane  was  2  J  mm.  thick  ;  it  was  besot 
with  grajnsli-coloured  i>olyi»us-like  villi  ;  and  was  of  spongy  consistence. 
The  thickening  of  the  muctius  mr-mbranc  wa-s  duo  in  great  part  to  an 
excess  of  uterine  gtandn.  So  abundant  were  they  that  there  appeared 
to  be  very  little  iiitor-glandular  tissue  left.  Gland  lay  upon  gland, 
and  eacli  was  lined  with  columnar  epithelium.  They  call  the  con- 
dition Adenoma  benignum  in  contrast  to  A.  malig^um.      The 
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terui  A.  dilfusum  has  sometimes  been  applied  t«  it  as  distingutahed 
from  A.  circumscriptum. 


Vnt.  1174.— Oyohkvoiuukkal  McHnitAWC  Htinwtinj 


Membranous  EndontflritU, 

This  is  a  morbid  state  of  the  uterine  m\icos:i  in  which  either  at  Um 
raenstnml  times  or  in  the  intervula  a  menihrunous  cast  of  tlie  interior 

of  ilic  uterus  is  thrown  off 
entire  or  in  shreds.  Thv 
disease  is  sometinips  known 
as  membranous  dysmenurrhwa, 
l>ut  ns  there  may  Iw  little  or  no 
fMiin  on  pAssa^  of  the  pieoei  of 
inemhnine  the*  designation  is 
hardly  appropriate. 

Wlien  the  morobrana  » 
thniwn  off  entire  the  caat  i» 
triiuigular  in  shajK?,  in  aoronl 
ance  M'ith  that  uf  the  cavitj 
in  which  it  has  been  moulded. 
At  other  times  it  is  ]»aAM»d  in 
shreds,  from  having  bcrum« 
broken  up  in  the  uterine  cfTorU 
at  expulsion.  It  is  friable,  of 
a  grayish-pink  colour,  the  ex- 
ternal surface  is  somettmM 
covered  with  innumerable  villous  procossos,  while  the  interior  ia  cob- 
paratively  smooth,  but  may  be  pierced  by  many  aperturoo — the  orilic** 
of  the  uterine  glands.  Projections  corresponding  to  the  os  intomtun 
and  Fallopian  tnJ>es  may  be  found  at  its  corners.  As  in  the  case  ol 
the  fleshy  mole,  the  external  or  villous  surface  may  become  so  inverted 
in  it«  passage  downwards  as  to  come  to  renenible  the  internaL 

Origin  of  Membrane. — A  great  deal  of  mystery  ia  made  of  tb« 
origin  and  nature  of  this  membrane,  tlie  geuvrut  impression  being  thftt 
it  consists  of  the  ih»fmimffd  wucoitfL  Such  a  notion,  on  the  face  of  it, 
seems  prp[>o!itenMis  when  we  bear  in  mind  thai,  the  muoow  is  «  stnie* 
ture  made  up  of  dense  bundles  of  fibrous  tissue.  bkK>d-veaBele,  Ijmpll- 
veasels,  nerve-endings,  ganglion-cells,  uterine  glan<ls  etc. — a  Htructttre, 
moreover,  which  is  so  intimately  bound  to  the  muscuiaris  tltat  iu 
deeqnamation  would  expose  the  individual  to  the  greatest  risk  from 
septic  infootion.  Such  a  desquamation  of  the  muamt  mrntlfntn^  is 
also  dcscrifretl  as  occurring  in  the  bladder  {see  p.  360),  a  notion  which 
seems  to  have  been  in  most  instances  engendered  through  insufliciettt 
examination. 

Its  Structure. — The  most  of  these  uterine  membranes  aeen  to 
consi:it  in  great  part  of  sliod  epithelium.  It  wotdd  appear  to  he 
derived  by  proliferation  from  that  covering  the  mucosa  and  aterin* 
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glands;  the  aurface  epithelium  subsequently  becomes  loosened  and 
detached.  As  in  the  casii  of  the  hlaiMor,  the  epithelial  cells  appear  to 
be  bound  together  by  a  fibritiouB,  granular,  or  allniminous  matrix.  In 
fact  the  condition  looks  very  much  like  a  tlrif  catarrh  of  the  uterine 
mucosa  and  of  its  glandts.  It  is  analogous  in  most  respects  to  the 
formation  of  the  ilecidua — that  is  to  sny,  it  is  in  great  part  an  epithelial 
overijrowtii. 

Finkel  (No.  13,  Ixiii.  1875,  p.  401)  asserts  that  in  one  case  there 
was  a  little  fibrous  tissxie  beneath  the  shed  epitholium  of  the  uterine 


Kio.  87^ — DruncMoKHaouL  Mxhbkakk  Mi|owixn  BriTiiKUf  m  or  thk  Unsm  Glaxm 

(  X  SOO  UlAM^} 

(o)  BplthellAl  roftt  Af  gUntU ;  [h)  gland-like  r««t  (flbrinnn*?)  mnUininf;  xtttnll  mund  mIIs  Mid 
MooO  ;  (o)  flbriiKMia  Uinads ;  (<0  tiii&U  round  cells  iD  vliidi  llie  glAnJ  epllhoUum  U  embedded  ; 


glands.  The  drawing  he  gives  of  it  looks  very  much  like  as  if  the 
fibrous  material  were  fibrin.  It  is  asserted  that  blood-yesBcIs  are 
occasionally  seen  in  the  membrane.  These  accidental  coiislituenta 
may  be  quite  well  accounted  for  by  the  uterine  mucosa  being  some- 
times in  a  villous  state  and  portions  of  the  granulation-like  tissue 
becoming  detached. 

The  peculiarly  membranous  character  of  this  catarrh  may  in  part 
be  accounted  for  by  the  paucity  of  mufj/tis  glands  in  tlie  bo<ly  and 
fundus  of  the  uterus,  so  that  when  the  surface  becomes  stimulated 
there  is  insufficient  mucus  mixed  with  the  desquamated  epitheliuia  to 
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give  the  disoliarge  the  character  uf  oitlinury  muco-piis.  CaUurh  of  tbe 
cervix,  on  the  other  hand,  where  the  mucouB  glands  are  more  num«*roui, 
is  accom|Hiniod  by  an  ordinary  liquid  mucopiirnlent  aecretion. 

Although  perhaps  such  n  dry  membranous  cjitarrh  is  more  common 
in  the  uterus  than  in  other  organs,  yot,  apparently^  an  ariiUogoiui  sUt« 
of  matters  is  from  time  to  time  met  with  in  the  inte«tin«.  Mm^ 
branous  shreds  are  aometinies  ca.st  off  in  Abundance  from  the  inl 
mucosa  and  are  pnased  per  anum  (see  iSccL  855). 

Summaxy. — The  disease  is  most  likely  caused  by  a  suVacnU 
inflammation,  and,  us  just  said,  is  charactf^ri^ed  by  the  formation. 
accumulation,  condensation,  and  subsequent  desquamation  of  ft 
luxuriant  epithelial  overgrowth.  The  epithelial  aecumulatinn,  in  all 
probability,  is  going  on  during  the  intervals  between  the  menatrual 
l>eriodfl,  and  the  membrane  thus  generated  is  undermined  and 
detached  by  the  escape  of  the  menstrual  blood.  The  di»e:u4e  ap|>ean^ 
in  fact,  to  bo  a  mere  exaggeration  of  what  occurs  »t  every  menstrual 
flow. 

Tait  (No.  496f  p.  109}  suys  ho  has  never  soon  auch  n  mombranc 
passcsl  by  a  viryin,  but  his  ex|XTiencc  d<»es  not  coincido  vrith  that  <rf 
othi?i*».  The  disease  has  been  descrilxjd  as  having  \Hien  prrsent  in 
adult  women  from  the  time  of  puberty.  When  so,  it  is,  acconliti^ 
to  moat  authorities,  a  complete  barrier  to  the  woman  becoming 
pregnant. 

Fibrinous  Casts. — In  certain  cases  menstrual  blood  may  coa^ulatt 
within  the  utoin.s  ari<l  l>e  shed,  cast  after  ca^t,  during  the  {lenod.     Th» 
cjists  resemble  the  forejjoinff  in  general  appearance,  but  aro  eom] 
almost  entirely  of  pure  fibrin. 


Gatitprtums  Endim^tritis — Pwrjffrttl  Femr. 

Acondition  similar  to  that  already  descril}ed  (Sect.  360)aa  Gang] 
Cystitis  affects  the  uterus.  It  is  almost  always  a  sequel  of  partuntion 
either  at  the  incomplete  or  at  the  full  time,  and  is  caused  t>y  septic 
contamination  of  the  ex|>o8ed  uterine  interior.  It  remains  one  of  tht 
anexplainod  ]ihenoniena  of  healing  why  tlio  wounded  surface  of  the 
UteniH  alter  parturition  so  seldom  putrefies. 

Winter  (X«».  49,  l.'^^^-S,  ii.  p.  GS4)  Hn«ls  that  the  normal  rngina  and 
cervix  utrri  contain  microorganisms  in  abundanrr,  but  that  the  canty 
of  the  uterus  and  the  Fallopian  tubes  an*  unrontaminatisl  by  their 
presence.  However  that  may  be,  the  fact  remains  tiuit  the  interior  of 
the  parturient  uterus  where  it  might  t>e  6up]>osed  there  was  pl«ntifal 
opportunity  for  contamination,  in  the  vast  majority  of  tnsti 
remains  free  from  any  sign  of  septic  traumatism. 

Occasionally,  however,  the  cxj>oseil  nterinr  surface  does  not  rvnub 
proof  against  such  invasion,  and  be<*onies  very  much  like  that  of  i 
septic  bhidder.     As  a  consequence,  pyemia  or  septicaemia  i«  oftcfi 
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excited  juat  as  fttJin  any  other  septic  source — these  conditions  bein^; 
generically  designated  in  obstetrical  ftirlance  as  puerperal  fever. 

A  blood-clot,  or,  it  n)ay  be,  a  piece  of  placenta  left  within  the 
cavity  of  the  uterus  and  udlierent  to  its  walls,  is  one  of  the  commonest 
starting-points  of  the  niischiel  The  ]Kirtion  of  placenta  proves  a 
source  of  hsemorrhage^  an<l  the  accumulattid  blood,  if  uot  shortly 
expelled,  exposes  tlie  individual  to  great  neptic  risk. 


FWr  870.— UruBrn  or  a  Woman  who  died  froh  PtJEBPCRAL  Kevkh  (SEmc^jnA). 
(ti)  AlUchtuoDt  or  pUc«ut4  in  «  balf-t^iiKrenoiu  «Ute ;  (6.  h)  fB&graiotu  ulocn  kt  upper  Uinlt  of 

The  parts  where  the  gangrenous  inflammation  is  usmUly  met  with 
are  tht  crrvlr  vferi  and  Hif  prcriou^i  sftit  nf  affitrhn^nf  of  thr  plnr^nta.  The 
cervix  often  becomes  fissured  in  panurition,  and  it  is  upon  these 
fihsurea  that  the  or«ranisnis  of  blond  pnisoning  settle  aial  fructify. 
tSimilai'  Hasuros  aio  also  somctiiucs  seeu  ut  the  upper  extremity  of  the 
vagiua. 
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Here  several  ash-gray  alonghs  of  the  surface,  often  of  comparacirel| 
Amull  size,  will  bo  noticed,  while  the  surrounding  piirta  are  in  a  tUU 
of  deep-puqilecoloured  congestion.  In  the  ciise  of  the  placental  mrca 
the  slough  is  larger  and  more  continuous,  but  sometimes  th«  leaioD 
appears  to  be  wholly  confined  to  the  small  fisjtures  on  the  conricul 
cunal.  It  is  probable,  however,  that  although  these  may  be  £iud  to  br 
the  only  tnily  gangrenous  surfaces,  the  essential  organisms  hji\-r  been 
disseminated  and  iu:e  living  upon  the  discharges  throughout  tlir  cntin' 
cavity  of  Uie  organ.     The  part«  have  a  putrid  odour. 

Afl  fthowiiig  tbv  groat  vinUc^noc  of  tlio  cuiiditiun,  it  iiuy  bn  incnticm'^il 
thero  is  jM)rlm[rti  no  hXaie  of  body  more  likely  to  excite  &  tliaMi^tiuii  uounil  t; 
ba.nds  of  tlio  opentor  than  thii  pucr|icral  wjiticwmiA. 

With  the  exception  pcrhup.s  of  a  little  peritonitis  or  pneumoi 
there  may  not  be  anything  further  of  note  to  \)g  sccti,  so  far  at  h 
as  mere  naked-eye  examination  goes.  The  individual  has  died  frum 
putrid  intoxication  or  from  septicaemia  in  its  more  restricted  seoM. 
At  other  times  true  pya?nuc  abscesaea  are  met  with  in  the  lungs  and 
other  organa,  na  in  ordinary  pyaemia  from  an  external  wound. 


MtTRrns. 

779.  It  is  often  difficult  to  say  whether  a  uterus  is  suffrring  fron 
inflammation  or  merely  from  the  efl'ecta  of  retarded  circulation.  Blmnj 
so<a11ed  instances  of  metritis  are  nothing  more  than  the  effect  of 
chronic  venosity.  So  intimately  do  the  uterine  veins  auastoniOM) 
with  the  various  plexuses  within  the  pelvis  that  it  is  almost  impossible 
for  the^e  plexuses  to  become  congested  without  the  impcdod  onHow  of 
blood  reacting  upon  the  organ.  The  ovarian  ploxuH  of  vciiu,  for 
instance,  becomes  frequently  varicose,  and  this  inHuences»  through 
anastomotic  channels,  the  whole  uterine  circulation. 

In  true  metritis  the  uterus  becomes  hard  and  enlarged  and  its 
muoooft  membnuie  congested  and  c^turrhal.  In  septic  cases  an  abscess 
or  abscesses  may  be  revealed  within  the  muscular  fibre.  The  nbnrm 
is  often  located  at  the  fundus  and  may  perforate  the  auperjacent 
peritoneal  covcnng.  Such  abscesses  are  not  unfroquently  the  result 
of  the  use  of  instruments  either  in  the  hands  of  the  unskilful  pratcti- 
tioner  or  the  abortion-monger. 


Erosion  of  the  Cervix. 

780.  This  Hometimea  goes  errone<Jus1y  by  the  name  of  '^ulceration 
of  Uie  womb."  On  one  or  nther  lip  of  the  uterus  a  red  apparaitly 
eroded  sp4Jt  is  visible,  from  which  a  more  or  less  purulent  dischai^  mjr 
be  given  otf.  If  opportunity  be  ulfortled  of  examining  the  part  uacro- 
Mopically,  it  will  bo  found  that  the  cause  of  the  appearance  is  doC  se 
much  an  erosion  as  an  undue  vascularity  of  tlie  fiupilla-cla<l  surfftce 
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The  epithelial  covering  is  complete,  but  tho  papilla*  have  become 
elongated  &om  the  enlargement  of  their  vessels.  Extravasations  of 
blood  may  be  fonnd  within  these  papill:v ;  and  it  has  been  alleged 
that  new-formed  glands  are  to  be  seen  in  the  affected  area.  It  is  just 
a  question  whether  the  ap[>€arance  of  newly-developed  glands  is  not 
one  due  simply  to  the  elongation  of  the  papiilu.-  with  corresponding 
sulci  between  them. 


Fio,  377. — SO'CALUCD  EKOHinM  or  CrRvix  UncRi  (xMO  Diamk.) 
(«)  Olaod  ;  (b,  b)  vlUotu  pKOectloui  of  tU«  turfticc  (l^criMmnuluv  uml  KftmuiU'  Sol.) 


Uterine  Tumouus. 
Tk0  Ntmr^riated^  Leio-j  or  Lemc^llar  Mifoma. 

781.  The  anatomical  features  of  theso  tumours  have  already  been 
described  (vol.  i.  p.  38S).  It  only  remains  to  denote  some  patho- 
logical characters  peculiar  to  them. 

Spontaneous  Absorption. — They  cease  to  grow  on  the  super- 
vention of  ihe  menojiaiisti.  Tait  (No.  6,  1885,  ii.  p.  287)  asserts  that 
he  forestalls  Nature  in  bringing  about  thia  very  desirable  end,  by 
removing  the  ovaries. 

Absorption  by  Electricity. — Some  years  ago  (see  Bibliog,)  the 
whole  sui'giad  world  wus  Htariled  by  the  assertion  of  Apostoli  of  Paris 
xhat  uterine  myomata  could  be  destroyed  electrically,  or,  at  any  rale, 
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that  their  size  could  be  greatly  reduced  by  the  topical  application  of  a 
continuous  current.  Further  experience,  however,  has  ahown  that  if 
any  benefit  resulu  from  the  application  of  electricity  it  is  to  \to  \ooktd 
upon  rather  ii&  due  to  tin  amelioration  of  the  symptoms  than  to  an 
eradication  of  the  disease. 

Tendency  to  Slough. — The  sloughing  of  a  maasive  ut<.'riD« 
myoma  and  its  pu^sjige  f/rr  iiitjinam  is  alwaya  a  serious  matter.  lu 
most  cases  the  patient  dies.  Theru  is  one  |ieculiar  feature  inherent 
in  myomata  of  the  uterus,  namely,  that  when  a  depmerative  proceia 
is  once  start^ni  within  them,  such  uh  sloughing  or  altsorption,  it  t«n<b 
to  implicate  the   whule  ■;rowth.     When*  sloughing  takes  place  h^gt 
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fia,  STit.— Utiwa  or  UTKinTi(xaAO  DiaJIb.) 
(uj  BiiDd]«  or  OMtrtrtad  muKular  nt>r» ;  0)  hT*nn«  mhXiix  with  br»iir1i«4  nmvm  or  nOt ;  ^ 
fibna  cul  ftcrow ;  (lO*  tlooJ-TMort  (OunnlM,  UUclal  AmUo  Adtl,  Uljrwrtiw  iiOf\ 


of  the   tumour  are  detached  until   its   complete   rvmoval  i* 
elTectt'd. 

Hzmorrbage. — Uterine  bleedin>;  is  uft«n  one  of  the  fii>t  ihij^ 
that  calls  attention  to  the  existence  of  tint  tumour.  If  the  tumuor 
oloeratos  as  it  projects  into  the  womb  or  vagina^  the  ti»biliir  u> 
hn<morrhat;o  from  the  abmded  Burfaco  is  greutv  The  bhirnl  rnwnli 
sometimes  undergo  an  aiigeiomatoUM  distension,  and  if  opened  into 
this  state,  bleed  innrtHnatcly.  The  coat.-^  of  the  vesseU,  it  ahouldi 
inenlioncd,  iire  .»to  Iwiund  up  with  thi*  suK^tance  of  the  tumour 
tliey  are  imt  at  liberty  to  cuntract,  M'hcn  wotindcd,  to  the  same  ext«|tf 
as  veHseJH  in  utlier  )iart«  of  the  t>ody.  Ktfurts  directed  to  Use 
traction  of  the  whole  tumour -mass  inHuonce  them  more  thai 
local  meatorea. 
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Siriaied  or  Rhabdomyomn  (Mj'o-sarcoma). 

The  myoma  of  the  uterus  is  almost  always  composed  of  smooth 
muscular  fibre.  There  are,  however,  at  loast  two  cases  on  record  in 
which  tlie  uterus  wiis  the  seat  of  a  striated  myomii  or  myo-sarcomu. 
The  one  is  recorded  i>y  Wobcr  (No.  13,  x.xxix.  1867,  p.  216)  and  the 
other  by  Pernice  (No.  13,  cxiii.  1888,  p.  40). 

In  Weber's  case  the  tumour  took  the  shajje  of  a  polypus  growing 
from  one  of  the  lips  of  the  os  uteri,  and  recurred  several  times  after 
excision. 

In  Pcrnicc's  case  the  tumour  was  in  the  form  of  a  huge  lobulated 
mass  involving  the  whole  pelvic  organs.  It  had  a  Heshy,  sarcomji,  or 
muscle-hko  consistence.  The  uterus  had  appureutly  become  lost  in 
the  tumour  suljstance.  Both  cases  were  accompanied  by  repeated 
hiemorrhages,  and  occurred  in  adult  women  without  congenital  history 
of  tumour  disease.  The  muscle  cells  were  si>indle  shaped  and  distinctly 
striated.  Weber  believes  that  unstriated  muscle  may  directly  pass 
into  striated. 


Cancey  of  llcrus. 

The  lips  of  the  cervix  and  upper  limits  of  the  vagina  are  perhaps 
the  parts  from  which  a  cancer  of  the  internal  organs  of  generation 
most  fix'quently  springs.  It  may,  however,  arise  primarily  from  the 
body. 

The  tumour  Itecomes  hard,  vascular,  and  corrugjited,  or  it  may 
show  caulirtowerlikc  excre.scenccs  upon  its  surface.  In  course  of  time 
ulceration  seta  in.  As  the  infiltrated  cervix  gives  way  the  epithelial 
new  growth  j>enetrates  fuither  and  fiuther  into  the  body  of  the  oryari. 
Neighbouring  parts  become  secondarily  affected,  such  as  the  bladtler 
and  rectum,  and  possibly  o[)encd  into.  The  ureters  are  tightly  bound 
down  to  the  cancer- mass  and  becuine  dilated  from  accumulated 
litjuid.  The  discharge  is  semi-purulent,  copious,  and  offensive  to  the 
last  degree.  The  odour  is  not  that  of  mere  putrefaction  ;  it  resembles 
more  that  of  a  gangrene. 

The  epithelium  of  the  tumour  is  usually  squamous,  and  the  cell- 
nests  formed  by  it  are  sometimes  perfect  examples.  Virchow  (No.  35. 
iii.  p.  121)  described  a  myo-carcinoma — that  is  to  say,  a  carcinoma 
in  wluch  the  stroma  of  the  tuuiour  was  composed  of  the  uterine 
muscle.  Of  late  Liebman  (No.  13,  cxni.  1889,  p.  82)  has  recorded  u 
similar  tumour. 

Mode  of  Death. — Women  seldom  die  from  cancer  of  the  uterus. 
Parado.xical  as  this  statement  may  appear  to  be.  it  is  literally  true. 
The  fatal  issue  is  not  immediatel)*  coimcctod  with  the  organs  of  genera- 
tion, l*ut  is  brought  about  l>y  some  complication  such  as  peritonitis  or 
pleuinsy  conseijueut  on  a  secondary  cancerous  affectiou  of  the  pleura 
or  lung,  septiciemia,  pyiemia,  putrid  intoxication,  etc. 

vou  II  2d 
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t'Mi.  87P. — Cancer  "I  Cum  li  L  ihiu  with  Ui'i*ftoyi!raitu*ift. 
(tt)  BmioU  of  rvual  artci-)* :  (b)  klilnt-y ;  (•-)  brAUcU  nf  n*tml  vrin  ;  <r/,  </>  ilflAtfnl  {vlrl*  of  khiiw)': 
(<]  lUliitM  urvttirwliicli  uii  D)tpo!»it(!iilUetifta«Mlgitiuiil  twlMt;  (/}  itlttciiUcKl  blxMer;  <f ,  yh 
atkI  itlcf  mtcl  i-<*i  rLx ;  (A)  p<.tiiit  al  wlilcli  urtU-r  h  iMUiid  down  by  adliMloiu  ami  c*ncerou«  Inlltn- 
tioii ;  {k)  rcetlLiH. 


The  myoma  of  tJie  uterus  when  it  protrudes  into  the  canty  t*k«8 
on  a  pol}  puiU  shape.     It  grows  mostly  from  the  fundus  and  is  a  ban! 
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tUTnonT.     OrtHnary  soft  mucous  polypi  are  usually  attached  to  the 
cervix.     They  resemble  in  t^3xtiire  the  mucous  polypi  M'hich  grow  into 
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the  nares.     Some  of  the  cervical  polyjn  are  sarcomatous  nn<l  recur 
over  and  over  again  after  removal 
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All  the  uteriuo  [>olypi,  with  thu  excerption  of  that  compoacii  of 
itnstriated  muscle,  develop  mucous  cystjs  in  thoir  Bubstaaoe.  Tbo 
cysts  sometimes  rupture  and  leave  wide  channels.  (For  further  iDfo^ 
luation  see  Fol^pi^  vol.  i.  p.  411.) 


Liiifrahift  <m  UUHn*  TVimour*.— ApostoU  (Eleotrind  Trnitniffnt  of  nbnuaBto)x 
Cong.  (Kriod.  intem«t  d.  hc.  iiicd.  0>injit.-n'iid.,  1!<84,  Co|ietih.,  IStfA.  ii.  Sci-t.  d'olal. 

Fibroid)  ItriL  Med.  Jouru..  1887.  ii.  p.  0»9  ;  (Nolo  uu  lii*  IWtiuetit  of  MynoMtil 
N.  Arch,  d'obdt.  et  da  gyiieo.,  iiL  1888,  i».  3S9  ;  (EI«triciLl  TwatiMDl  ofi  X.  V. 
Med.  Kec,,  xxxiv.  1888,  j*.  263  ;  (Electricul  Tnatiuflnt  of  Fibromat*)  Oat  d.  hfliv. 
IxiL  1889.  p.  685;  (Myoma)  Ann.  Gynoec  Best.,  iii.  18511-90.  |..  143.  AvdioC 
(Electrical  Treatment  oO:  Hrit  Med.  Jourii..  1689, 1  p.  U(I2.  Birclow:  «; 
iuKical  tuIcctrd-Tlieniicutica  (IiitrcwjiK't.  by  Apostoli),  1889.  Comet:  t'ul 
miHiuctix  d(»  I'titerus,  1889.  CulUnraorth  iCvat) :  IJrit.  M«i.  JdUrti.,  l«^H 
1010.  Dnacan  (Strangulation  of  Mymiiata) :  Trautt.  Olwt,  ^k,  I^nid,,  \xi;.  1 
p.  4SS.  £dis( Myoma):  Brit.  *Iynaec.  Journ.,1885,i  n.  289;  n/*p(rtrrim'  Kil»ti»ma; 
Brit.  Oynacc.  Jouni.,  iv.  1889-90.  p.  304.  Haeckel  (MeUuotic  Tumours,:  Arck. 
f.  Oynaek.,  xxiii.  18.S8,  p.  400.  Keith  (Klwtrical  Tmatment) :  BrtL  Mnl.  Joom.. 
18S9,  i.  p.  1281.  LiebtnuiD  (Myo-edroiiioma):  Arch.  f.  |iath.  Aiiat..  cxrii.  1899, 
n.  82.  MarcT  >  Histology  of  Myoma):  Traui.  Internat.  MM.  (V»ng.,  VVaah.,  IM", 
li,  b.  83ri.  Miiller  (Cyatto  Uterine  Tumours):  Art*h.  f.  Cyitnk..  xx\.  is.sr,  p,  249. 
Nelson  (Mifr«>(^riranisni8  and  Myoma):  Trniiw.  Intcriiat.  Kl«!-  Cong..  Wanb..  18SJ, 
ii.  p.  S30.  V.  Ott  rliifarcL  in  Myoma):  Cpntralbl.  f.  (JynuW..  x\i.  IM^,  p.  274. 
Parsons  (Aftion  of  Constant  Current  on  Fibromata):  Urit.  Med.  Jonm  i*'<,  L 
p.  79!>.     Pemice  i  Myosarcoma  .Strif»celUiIare) :  Arcb.  f.  path.  Anat  |k 

46.      Steavcnson  rTreatnicnt  of  Fibn>i<U) :   Brit  Mod.  Juuni.,  Ih-.  ■' cL 

Stratz  (Am>'loiil  of  Uterine  Poly[>e} :  Ztwhr.  f.  Geburtab.  ii.  Uyna^k-,  i.\i^  JM^. 
\K  80.  Sutton  (Xoo-Muligiiaiit) :  Trans.  Am.  Oynec.  8w.,  \x.  18.«fi.  p.  399.  Tail 
(TrrAtnient  of  Myoma) :  Brit.  Mml.  Jpani,,  1885.  ii.  p,  2'^7  ;  a/w  iMyntrui;.  Biniiin£ 
M.  Rev.,  sxv.  ISHl*,  pp.  15,  127.  Valat:  IV  IVpithrlinnm  pnmitif  du  corps  4« 
Tutrrua.  18.<^8.  Wells  (Electrical  Treatment):  BnU  Med.  Journ..  Ikh^.  L  pw  MC 
WiUiama  (Cancer):  Brit.  Med.  Jouni.,  U87.  i.  p.  5W  »tq.  Wyder  Mqmm  tt 
Kibroid  of  I'K'rua) :  Verbandl.  d.  dmitMh.  tp4UMillM*li.  f.  i^ynaak.  U-ij>/..  ISd^  L  fk 
32r».     Zaho  [Polypus  with  Tubvrcle):  Arvb,  f.  ]iatb.  Anat..  uxv.  18^9.  \\  M. 


Displacements  or  thk  Utkkcs. 


782.  Uterine  Mobility. — There  ia  perhaps  no  organ  in  Um 
which  is  HG  mobile  and  whose  position  varies  so  much  in  health  aa  tlir 
uterus.  Wlien  a  woman  is  in  the  uprij^ht  position,  and  after  the 
bladder  and  rectum  have  been  emptied,  it  lies  iilmo&t  horizontallj 
with  its  fiiiidu:»  directed  forwanls  a  little  to  tlie  right  side,  and  alnKi«( 
at  right  angles  to  the  up]>er  hiilf  of  the  vagitni.  As  the  hladder  6Ili 
the  ulvm>(  in  pushed  more  and  more  backwards,  until  its  jtosition  may 
become  almost  peq^endicular.  Again,  as  the  rectum  or  coiU  uf  tht 
amall  iutt^stlne  lying  in  Douglas'  pouch  Wcome  distended  tlie  orpui 
ia  pushed  more  or  less  forwards.  When  both  bladder  and  intMtior 
are  loudoil,  the  organ  occupies  a  {Njsition  in  accnniance  with  the  relatirv 
siEti  of  each  viscus. 

It  is  bent  u|>on  itself  at  the  os  inteniuro — that  is  to  say,  betwvtf 
cervix  and  Itody,  and  a  knowledge  of  thti  amount  of  this  must  be* 
matter  of  experience  to  tho  obstetrician  before  attempting  to  diagnoM 
a  flexion  or  version. 
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Maintenance  of  Position. — The  muscular  filuo  in  the  round 
liganaenta  ia  said  to  prevent  the  organ  falling  too  far  hackwanls,  whilf 
that  in  the  ligaments  of  DougUis  keeps  it  from  pressing  too  far  for- 
wards.    Tlie  othf^r  ligamentoua  structures,  the  vagina,  pelvic  fascia, 


PlU.  3S1.— XATtlBAt.  PCMITIOK  OT  UTKRUA  IN  VtRfllX,  DutDDUt  AWD  RsmtM  TMITf 


and  the  general  connections  to  neighbouring  organs,  are  said  to  pre- 
vent it  from  coming  downwards. 

It  is  probafilo  tliat  the  action  of  its  so-called  ligaments,  as  Duncan 
(No.  497)  pointed  out,  Ims  l>een  a  good  deal  exaggerated.  It  seems 
more  as  if  they  were  made  specially  loose  and  stretchable  in  order  to 
idlow  of  the  ut«rus  being  displaced  in  pregnancy.     No  doubt,  so  long 
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as  the  vagina  is  in  u  virgin  state  it  cannot  be  looked  upon  as  a  caritj 
or  canal  at  all.  Its  wnlU  are  in  close  contact  as  in  the  case  of  BKWt 
hollow  viscera  when  empty.  tSo  it  follows  that  the  Vaginal  wall  majr 
be  regarded  as  a  solid  structure,  and  as  part  and  parcel  of  the  privie 
floor.      The   vaginal   Mall   and    other   pelvic   contents  are   moreover 


Flu.  SB^.— i*OBnio«  or  linrnvB  wini 


bounded  externally  by  the  elastic  skin.     Hence  they  are  calculated 
to  prevent  displacement  of  the  utenis  downwards. 

Over  and  alxive  this,  however,  there  must  be  something  wliich  aids 
in  holding  the  uterus  in  position,  l>ecau8e  the  perineum  may  be  widely 
cleft,  the  cleft  extending  almost  complutely  tlirougb  the  scptam,  with- 
out the  uterus  being  displaced  downwards.     This  additional  rettnuot 
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appears  to  be  found  in  what  Duncan  designated  "  the  retentive  power 
of  the  abdomen." 

The  retentive  power  of  the  abdomen,  that  is  to  say,  «f  the 

peritoneal  cavity,  auckcr-like,  hoKls  the  viscera  and  tissues  covered  by 
the  peritoneal  membrane  in  their  natural  position.  Any  relaxation  of 
this  constraint,  any  interference  with  the  negative  abdominal  pressure, 
such  as  that  induced  by  a  chronic  cough,  the  accnmnlation  of  ascitic 
liquid,  etc.,  will  t.ond  to  drive  the  pelvic  viscera  downwards,  and  to  force 
them  through  the  pelvic  outlet. 

Verdons  and  Flejvyju^. 


I  The  body  of  the   uterus  is   freely  mobile   within   the  abdomen. 

Hence  there  is  the  possibiHty  of  various  degrees  of  flexion  and  so-called 
version.  There  is  the  further  ]>ossibility  that  these  disjilacemont.s  may 
cause  pain  or  uneasiness. 

Simpson  (J.  Y.)  defined  flexion  as  *'a  bending  of  tln»  canal  upon 
itself  with  more  or  less  of  a  sharp  curvature  "  ;  M'hile  version,  he  said, 
was  *'a  condition  in  which  the  utema  was  diverted  from  its  proi>er 
axis  without  its  canal  being  >)cnt."  The  various  versions  and  flexions 
recognised  are  briefly  the  following ; — 

Antevcrsion. — Schultze  (No.  498)  describes  this  as  a  condition 
in  wliich  the  uterus  becomes  permanently  extended  upon  itself,  and 
broiider,  thicker,  and  longer  than  usual,  while  at  the  same  time  the 
naturiLl  curve  of  the  cavity  is  obliterated.  Why  such  a  stiite  of  the 
orgau  should  ever  have  been  so  designated  does  not  appear  quit^  clear 
to  the  ordinary  mind.  Seeing  that  the  uterus  lies  almost  horizontally 
j  with  iU  fundus  forwards,  it  is  hard  to  discern  how  it  could  become 
i    more  antcvcrtcd  than  it  is  natumlly. 

Anteflexion, — This  is  a  morbid  state  more  easily  comprehended 
than  the  foregoing.  The  uterus  is  bent  forwards  on  itself,  bent  at 
the  isthmus  or  junction  of  cervix  with  body,  and  remains  so  per- 
manently ;  that  is  to  say,  the  fundus  turns  into  the  veaico-uterino 
pouch. 

Retroversion  is  where  the  uterus  is  found  lying  permanently 
backwards  instead  of  forwards,  where  it  is  extended  upon  itself,  or 
even  slightly  ant«flecfced. 

Retroflexion  is  u  condition  ill  which  the  organ  is  distinctly  bent 
upon  itself  in  a  direction  backwards^  the  fundus  coming  to  lie  in 
Douglas'  s])ace. 

As  a  matter  of  fact,  displacements  of  the  uterus  forwards  which 
come  into  the  hands  of  the  gyn.TCologisI  for  treatment,  it  will  be  con- 
fessed, are  rare,  and  in  a  good  nutny  instances  are  mythical.  Displace- 
ments of  the  organ  backwards^  on  the  contrary,  are  common  enough, 
and  apparently  may  be  accompanied  by  considerable  discomfort. 

Retroflexions  are  far  more  common  in  women  who  have  been  preg- 
nant than  in  the  virgin,  the  reason  of  this  being  apparently  that  the 
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involution  of  the  organ  has  been  incomplete.  The  body  of  tbo  ut«nu 
lifter  deatli  in  such  cases  is  usually  lari^  as  compared  with  the  cervix, 
the  region  of  the  fundus  being  specially  voluminous.  It  is  incroMcd 
in  weight  and  ia  jmrticulurly  hard,  a»  if  it  had  been  th«  subject  of 
chronic  congestion  or  actual  inHannnation.  The  mucosa,  roorw>vrr,  i» 
red  or  purple  coloured  from  the  congestion  of  its  vessels,  and  a  morv 
or  less  profuse  catarrhal  discliargc  \n  given  olf  from  it. 

So  far  as  examination  after  death  explnins  matters,  it  looks  very 
much  as  if  the  ponderous  fundus,  under  such  circum:»lancea,  havini; 
been  re[>eutedly  thrown  bnckwunis  by  the  distended  bladder,  had 
assumed  this  position  permanently.  The  isthmus  is  often  thin  aud  ill 
calculated  to  maintain  the  sup(»ort  of  so  weighty  a  mass. 

Displacements  backwnrds  may  of  course  also  1>e  occasioood  by 
direct  pressure  upon  t}»e  organ,  as  by  the  presence  of  mynmaia,  hotna 
tocele,  peri-  and  |)aramctritic  deposits,  etc.  Under  such  circumstanctt» 
the  displacements  need  not  be  directly  l>ackwards,  but  backward.^  and 
to  one  or  other  side. 

Torsion. — The  uterus  normally  does  not  lie  with  its  fundus  exactly 
forwards  ;  the  fundus  is  twisted  a  little  to  the  right.  Sometimes  Uw 
twisting  is  morbidly  exaggerated  or  may  be  in  thu  opjiosite  din«ction. 
Schultze  (No.  498)  alleges  that  if  the  posterior  segment  of  the  Irft 
broad  ligament  contracts  it  increases  the  dextro-torsion  ;  if  that  of  the 
right  contracts  it  causes  sinistro-torsion. 

Orig*!!!  of  the  Pain. — Women  suffering  from  these  minor  di*- 
plact'!»cntR  of  the  womb  suiter  pain-^oflen  severe  jiain.  Opinion  difTen 
M  to  its  otiuse.  Tlic  prevalent  theory  among  gynueoologists  is  tb*(  it 
ia  due  to  the  distortion.  Duncan,  on  the  other  hand  (Xo.  497,  p.  3fi7X 
argued  that  displacement.^  of  tho  uterns  do  not  of  ihemfolvr.s  induce 
[Miin,  but  that  the  pain  atul  discomfort  are  due  to  concurrent  intlaroma- 
tion  of  the  organ  or  of  its  lining  memVtranes.  Numl)er»  of  women  are 
the  subjects  of  versions  or  flexions  without  knowing  anything  about  it 
So  long  as  the  distorsion  is  unaccompanied  b}-  intlammaton**  mischief 
little  if  any  inconvenience  is  experienced. 

HernM  Uteri, 

A  hernial  protrusion  of  the  ntenu  is  a  raro  accident,  bnt  antiMntk 
fi|aes  have  l>een  fnun  time  to  time  recorde«J,  Tho  ditplaoenirnt  l» 
gtaerally  inguinal,  rarely  crural 


Invfisut  Utrii. 

The  cavity  of  the  uterus  has  usually  been  enlarged  from 
canso — pregnancy,  or  it  may  be  the  presence  of  a  tnyoma  attached  to 
the  fiuidus.  The  fundus  collapses  and  turns  inward*,  fnllt»wc*l.  |*o*»iblT. 
by  a  onsiderable  portion  of  the  body.  The  eonditi»)ri  has  oft«n  bwfO 
mistaken  for  a  polypoid  myoma  growing  from  the  interior. 
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Prolapsus  Ufen. 

For  reasons  already  referreti  to  (p.  404)  tlic  uterus  aomotinies  leaves 
its  natural  position  and  is  driven  downwaixls.  As  a  rule,  it  does  not 
become  itself  inverted,  but  in  its  pix>gresfi  downwards  inverts  the 
Vuginiu  The  slightest  uinount  of  descent  is  whore  as  yet  the  uterus  is 
conccHled  within  the  inverted  vagina;  the  next  is  where  the  cervix 
appears  at  the  vestibuliir  orilice  ;  and  the  greatest  is  where  tlie  uterus 
and  vagina  come  outside. 

In  the  last  case  the  vulva  is  usually  ver>'  wide  and  the  labia 
remain  apart.  There  is  often  a  nipturod  ])erineum,  so  that  whenever 
the  uterus  loses  its  hold  on  the  parts  above  it  hxs  nothing  further  to 
restrain  it,  and  falls  out  of  its  own  accord.  It  is  known  as  complete 
procidentia,  and  is  seen  only  iti  parous  women. 

Curiously,  the  displacement  at  its  greatest  is  not  accompanied  by 
much  pain — an  argument  employed  by  M.  Duncan  in  favour  of  his 
view  that  minor  diaplacemenls  of  the  organ — tloxions  and  versions — 
are  not  the  cause  of  the  pain  which  often  accompanies  them.  The  ex- 
poseil  vai^'ina,  however,  becomes  dry  and  excoriated,  or  even  ulceratetl 

The  bladder,  on  account  of  its  beinj^  so  intimately  l>Mmd  up 
with  the  uterus,  also  prolapses  and  lies  in  front  of  the  anterior  lip  of 
the  cer>'ix.     The  rectum  ih  only  occasionally  mifiplaced. 


Paramktritis  and  Fekimktritis  {TTopd,  war ;  irtpij  around). 

783.  Virchow  (No.  13,  xxiii.  I8C2,  ]>.  416)  emi)loyed  these  terms 
as  indicating,  respectively,  an  inflammatory,  and  it  may  be  suppurative, 
uftection  of  the  loose  cellular  tissue  and  fat  snrrotuiding  the  uterus,  and 
of  the  peritoneal  covering;  of  the  orj^in.  They  were  a^lopted  by  Duncan 
in  his  work  on  the  subject  (N'o.  499),  and  Imve  now  come  into  general 
use. 

In  the  CAM^  of  parametritis,  the  inflammatory  deposit  tends  to 
induce  an  inrlunLtinn  of  the  parts  as  folt  p^r  mgiiiam,  and  to  fix  the 
uterus  a«  it  were  to  the  neighlKUaing  judvic  viscera.  At  its  commonco- 
ment  the  indurated  ma.ss  is  often  loaited  on  oiie  side  of  the  uterus, 
and  spreads  thonce  outwards  Ix'tweeii  the  folds  of  the  broad  ligament. 
The  mass  is  Bomctirnes  of  cartilaginous  hardness,  and  consists  of  dense 
bands  of  tibrout*  tissue  contiiining  islands  of  fat  in  their  meshes.  It 
becomes  adherent  to  the  side  uf  the  uterus  and  hence  fixes  it. 

At  other  times  the  effusion  mppnmtts  and  discharges  in  various 
localities.  Most  commouh'  the  efHux  takes  place  through  the  rectum 
or  vag^ina,  occasionally  thrnuf^h  tlio  bladder,  and  only  rarely  iuto 
the  peritoneum  ;  sometimes  the  abHce>H  opens  externally. 

Sloughing  of  the  pjiit**  iniplicatfMl  has  oLcasionally  been  described. 

Perimetritic  inflammation  may  end  in  fonning  numerous 
adhesions,  which  hind  the  jiartH  togethei",  or,  what  is  almost  as 
common,  in  suppuration. 
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tiKNlTAL  TUBKRCULOSIS. 


784.  The  tirRt  reliable  account  of  this  disoaAe  in  the  female  Appean 
to  have  been  given  by  Raynaud  (No.  504,  xxvi.  1831,  p.  486)  in 
the  year  1831.  In  the  same  year  Brouardel  wrote  a  comprehciwive 
thesia  on  tlie  subject  (No.  606).  Later  on,  Courty,  GalUrd,  Churchill, 
Olshausen,  and  Cornil  contributed  to  its  literature  ;  and  lalrr  mill 
(1S89)  the  clinical  |)licnomena  of  the  disease  were  well  described  by 
Daurioa  (No.  506).  The  tubercle  bacillus  was  discovered  by  Babes  in 
the  vaginal  discharges. 

The  disease  is  one  which  affects  fre/)uently  the  whole  genital  canal 
fmin  tubes  downwnrda.  It  ia  not  necessarily  connecto<l  with  a  general 
tulKTCuloaia,  nor  does  infection  iilwiiys  follow  frrun  an  nbdoniinnJ  eourre. 
The  disease  often  supervenes  upon  an  anal  fistula,  in  which  case  ih* 
vaginal  portion  of  the  ccnix,  or  upper  limits  of  the  vagina  itself,  may 
alone  be  the  sent  of  it 

The  disease,  in  the  case  of  the  uterus,  occasionally  takes  Um  form 
of  a  miliai'y  eniption  on  the  mucous  membrane  ;  much  more  frwiaentlj 
Uiat  of  cheesy  masses  li>catcd  deeply  in  the  muscular  substance. 

When  the  cervix  is  atfect^^d  the  tubercles  are  doposilod  in  the  form 
of  a  few  isolated  and  unabmded  nodules.     Or  they  may  take  on  uU't*m 
live  characters  ;  and  tlie  ulceration,  by  sinking  deeply,  may  lead 
fistulous  communications.      Under  any  circumstances,  a  leucorrb 
discharge  is  given  off  in  which  the  tubercle  bacillus  may  l>e  detect^ 


LUsntturr  on  Dixntif*  nf  VUtus. — Barnes  (PyomMral :  Ilrit.  Oynacc.  J.,  188*-*^. 
ii  p.  229.  Bockemdhle:  Ueb.  d.  Flrxionen  \l.  Utcrius  l!»8S.  Charon  (MorM 
Kirolutiftn  in  Mui'n»  of  Cervii)  :  Rev.  mwi.-rhir.  d.  m*!.  d.  fenimea,  is.  1S»K7,  \. 
a:i«.  Comit  [I'litli.  An»t.  of  Metritis):  Journ.  d.  conn.  med.  itrat.,  x.  18SS,  fi.  t>l 
c/  MtM.  Davenport:  Uterine  Di«i'l«reinent«.  fttc,,  lWt{*.  Duncan-  lVfui»eiiitii 
%xv\  rimmrtritut.     FrIUikel  (Chaagfs  of  Endometrium  in  Cunri-i  Anil, 

f.  Ovmikol.,  xxxiii.  ISsS.  \,.  14fl.     Fretmd :  Teb.  d.  nornmlt'n   I  ^Itniai* 

im  ftMkcn,  etc.,  IJ*8S.  Griffith  {ryometra} :  Tmna.  Obsl.  Soo.  Loud.,  axu.  18W, 
\K  3Vl4.  Heitzmofi  i;R[>itlielinni  in  Kiidomelritis) :  Mral.  Jftbrb..  Wien.,  1M&,  ^ 
.157.  Hernuui  rteriiH-  lUsplm-pni^'ntJO  :  Brit.  Mird.  .loiim.,  1889,  L  l».  ItUL 
Hewitt il'tfrint'  NVurose*^ :  lint.  Med.  Jtmm..  188«,  i.  |t.  lOM  tt  m\,:  aUn(C 
iu  Sliaj*'  of  riprii*!.  Tmits.  ]iit«rn«t.  Med.  Conj;.,  W«»ili.,  1SS7.  ii.  p. 
(Mj<i]>bi<'vmen(.*i).  M«d.  Tre^ss  and  Circ.,  xlr.  18S8,  p.  2^9;  (i/«i>  lOooluaton  of 
rr>m  MmplAi'«mcuU).  Hrit.  Med.  .loiini.,  1888,  i.  p.  461.  Hunter  (Endomvtrilit 
KunffoM) :  N.  Y.  Med.  Htc.,  xxr'ii.  1S85,  p  449.  Jacobi  ( Endomelriti») :  Am. 
Jotirn.  Olttt..  xviit.  1885,  p.  2(12  et  ten.  Jones  (MisiilA'cmruUK-  rituburgb  M. 
R*v.,  1SS9,   iii.  p.  SOI.     Keith  (Tr«hpIorrh*phyl :  TrmniL  0»«l.  8oe„  it.  1M3, 
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16'1.     Kustner:  >*«rra*l<^  n.  |«th.  L*^'n  u.  BowcKunp-'n  d.  I'trnws  lH«o, 
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%\%iv    1889, 


^ 

IB 
\6X 


ts  10*. 
ConK..  Waiih..  ifo?.  ii. 
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Meyer  I  ICiidontctritis  Corporis  Chron.) :  Tr.  Intenmt.  NIhI. 

p.  H^  :  'i/>4'  (I'rolifrnitinfl  R«iuaiiu  of  Chorion),  Arch.  f.  Oyuuk.,  xxxiii.  1&88,  n, 

i*li.     Mouchet :   Dp  rendoiui-trito  au  iioint  He  vur  aii«tonio-}i«tholotfiqur.   Im, 

Perairc :  Ik-a  i-ndomi'tritcJi  infertieasps.  etc.,  1889.     Reichert:  V^h.  EndomrtHti* 

rolvi-..*».  1S.S9.     Schultze  :  r»th.  and  Tn-Atnient  of  Di»pl*.fnMn'  d. 

by  3UiAn  ,  \SH^.     Vallin  (Cause  of  l*roUi»oi :  J.  d.  •«.'.  nt«'d.  d.  (^ 

.'»0.1.      Vedeler  iRetroflexio)  :  Arch.  f.  (Jyuapk..   ixviii.  l*»Nrt.  p.  ---       Vcu    r.MPU** 

metriti*  Decidual:  S^innd.  klin.  Vortr., 'lS»&,  Xo.  SM  iiiynakol..  No.  7*i»  U7IMI; 

aim)  ircrimetritift',  Snnind.  klin.  Vortrnjce,  188*.  No.  a7l  i.<fyuttk..  No.  77,  fv  IK*'; 

aUo  (Endometritivt,  Zt«:br.  f.  I'ebortah.  u.  OyniUc.,  xi&i.  IBM,  p.  SSA.     Wa^ 
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(DupUcements) :  Trans.  Internat.  Med.  Cong.,  Woslu,  1SS7,  ii.  i*.  740.     Williams 
(Corroding  Ulcer):  Tr.  Obst.  Soc.  Lond,,  xxvii  ia««,  p.  300. 


Fallopian  TuBEa 

785,  The  Fallopian  tubes  consist  mainly  of  three  layers — (1)  a 
mucous  memhrane  J  (2)  a  mii.sciilur  layer  ;  and  (3)  a  connective  tissue 
sheath.  In  the  uterine  part  the  mucous  membrane  is  least  developed  ; 
the  muscular  layer  constitutes  the  chief  element  of  the  wall.  The 
muscular  layer  is  composed  of  internal  circular  and  external  longitu- 
dinal fibres.  Towards  the  altdominaJ  end  it  becomes  attenuated  while 
the  mucous  membrane  is  tlirown  into  a  number  of  prominent  longitu- 
dinal folds.  So  prominent  are  th*?8e  folds  that  on  cross  section  they 
resemble  dendritic  papilla*.  They  sink  into  comparative  insignificance 
as  the  utenis  is  approached. 

B.  Sutton  states  (No.  6,  1888,  i.  p.  1010,  and  No.  495,  1888,  ii.) 
that,  from  the  comparative  study  of  the  tubes,  he  has  come  to  the 
conclusion  that  tlieir  folds  of  mucous  nicrnbrane  are  glandular  diverti- 
cula, and  that  they  secrete  an  albuminous  liquid  M-hich  nourishes  the 
ovum  on  its  passage  downwards. 

Attached  to  ono  of  the  fimhriip  of  tht^  Fallopian  tulx^  is  usually 
one  of  the  so-called  pedunculated  hydatids  of  Morgagni,  the  only 
pelvic  structure,  according  to  Tait,  which  is  not  of  pathological  import- 
ance. This  is  not  exactly  correct,  as  its  liquid  sometimes  accumulates 
to  such  an  extent  as  to  render  it  a  prominent  object. 

The  direction  of  the  lash  of  the  ciliated  epithelium  is  towards  the 
ostium  uterinum. 

A  catarrhal  inflammation  of  the  tubes  is  a  disease  more  often 
recognised  now  than  formerly.  In  the  majority  of  cases  it  is  of  ffor^ 
orrhtral  oriijin.  Westermart  and  Orthmann  have  found  gonococci  in 
the  pus  from  the  tulves  in  such  cases.  When  the  tube  is  squeezed  pus 
exudes  from  it.  Hence  the  tei*m  pyo-salpinx  which  is  applied  to  the 
condition.  Should  there  be  any  hiiidrince  to  the  esca|>e  of  the  dis- 
charge, it  may  accumulate  in  and  distend  the  tube ;  or  it  may  pass 
backwards  into  the  abdomen  ami  excite  a  peritonitis. 

Pyo-salpinx  is  sometimes  tuViercular. 

The  term  hydrops  of  the  tube  is  probably  a  misnomer.  The  fluid 
which  acctimulates  in  the  tube  in  such  cases  does  not  seem  to  be 
dropsical,  but  the  natuml  secretion  of  the  surface  which  is  hindered 
from  escaping  downwards  by  some  obstruction.  It  contains  cboles- 
terine  crystals  and  albumin,  but  pamlbumio,  which  forms  so  constant 
an  element  of  ovarian  cysts,  is  usually  absent  (KoeberleX 
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In  the  cose  of  aU  accumulations  \ritfain  the  tubes  the  renuhing 
llling  may  take  two  forms.  It  forms  either  li  sinj^Ie  sac  or  there 
ftre  several  sacs  arrange<l  sausn^e-like  in  a  row  and  partiaUy  sejiaratod 
by  constrictions.  Tlie  explanation  of  this  difference  of  cr.uformaiit>n  i» 
given  by  Freund  (No.  49,  1^88,  ii.  p.  093),  namely,  that  the  fcewJ 
tube  has  6 J  spirals  upon  it,  thu  tube  at  time  of  birth  4h,  while  tfaifte 
all  vanish  in  adult  life.  The  uonformation  uf  the  tul)0  distended  with 
liquid  depends,  he  alleges,  upon  the  period  at  which  the  disteiiMon 
occuired. 

Ilmtiorrhfifff. 

An  accumulation  uf  blood  KornelimoH  take^i  placi?  in  the  tubo  »ttffi- 
ciontto  distend  it  into  a  tumoiu'-likobody.  Tlie  blocKl  is  not  nccesnrily 
menstrual ;  it  may  come  from  the  tube  itself.  When  it  jiaascs  luck 
into  the  abfiomcn,  it  may  occasion  a  hscmatocele,  and  giv«  rise 
death  from  |>eritonitiR. 

»4iresia. 

Atresia  and  strictui^es  of  the  tube  are  occasionally  met  wick  The 
commoucst  is  that  found  at  the  abdominal  end ;  it  U  usually  caoced  by 
a  [K'risulpingitis. 

Lit/rnturc  on  iHatuitfn  of  Faliopinn  Tubf§. — Cornil  and  Terillon  i  AtMlfitn}'  MiJ 

Pliyjiiolit^  of  Sitlpiii^ttH  riiMi  Ovnritiflt;  Ann.  do  i-li^jiinl.  !•■■ '  ■"'''     ■•     '*4T 

p.  :i2tt-     Etxrth  and  Kaltenbach  (PmiIi.  orTulwy;  Zlvln 

xvi.  l-^^i*.  |».  V.u      Griffith  iTtilK>Ov»rijiii  CyMt"):  Trans.  ' 

18«8,  |«.  21^.     Lewers  ^  l'«t)i.  -if  Kailni.inn  T«!kw):  Tmnt.  UUt.  .Sot.  [ 

18&S.  p.  1U9.     Miinster  and  Ortmann  i  Pyo-iulpiiix) :  Archiv.  f.0\: 

18M,  |i.  97.     Orthraann  d'ath.  of  Tulici*)*;  Arch,  f,  imtb.  A»»t..  v\n\.  I^^:.  j«. 

1C6  ;  a/»o  (8«l]iiiipti>*  I'timleiita) :  Ikrl.  kliii.  WM-huM^ir.,  xxiv.  1}*sr,  p.  '234. 


EXTBA-UTKRIXK  PllKOMAXCV. 

786.  There  are  three  situntiuns,  it  is  Asserted,  iit  which  prim.inly  ih.^- 
embryo  or  embryos  may  Imj  found — namely,  (1)  occupying  a  Fallopian 
tube;  (2)  within  the  Ovary;  and  (3)  growing  from  the  Peritoneum. 

Tubal  Pregnancy. — It  is  generally  stated  that,  in  the  uunnal 
oourvi*  of  events  concerned  with  impregnation,  the  ovum  meets  the 
8|>crn>utoz<tid  somewhere  in  the  Fallopian  tube  and  Iwoomc*  fertili«e»i 
by  it.  The  ovum  afterward*  rapidly  descends  into  the  utenu,  is 
arrestefl  bore,  and  undergoes  ita  Rcries  of  transformutiona.  Tail  (Nu. 
501,  p.  r»)  doubtii  the  truth  of  this  statement,  believing  that^  in  an 
animal  provided  with  Fallopian  tulles,  impregnation  is  entirely  uterine. 
Wore  it  true,  it  is  easy  to  see  that  the  iin]>regnated  ovum  might  from 
a  variety  of  causes  be  arresti-d  in  its  descent  and  a  tulwd  pregnajicy 
nttult  Tait  i*egardfl  tubal  impregnation  as  brought  about  by  a  dc 
•qwnmtin*  state  *^<f  the  Fnllttitian-tube  epithelium,  or  wmie  such  occur 
renco  afl*ccttng  the  downwani  lash  of  the  epithelial  ciliik      8uch  an 
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accident  allows  the  spermatozoid  to  penetrate  into  the  tube  and  to 
imprej^iiato  the  ovum  piernaturcly. 

Rupture  of  Tube. — It  is  now  admitted  ou  nil  handc  that  the 
great  majority  of  extr-a-uterine  pregnancies  are  tubal  in  thnir  commoncp- 


Kiii.  >A4.  — Lirtiiir.»i«iK  tvu  uvkh  TitiRfv  ViCkKn  ix  AniniMihAL  Cai in  nr  a  U'imcaw. 

inent.  Thry  grow  till  about  the  second  or  beginning  of  the  third 
month  within  the  tube  and  then  burat  in  one  of  two  directions,  either 
into  the  (M-ritoniura  or  into  the  cellular  tissue  between  the  layer» 
the  broml  ligament  lu  which  the  tube  is  implanted. 
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III  the  former  case  the  parent  will  ahnost  certainly  die,  usually 
from  haemorrhage,  if  luirelieved  ;  in  the  latter,  the  condition  may  prove 
fatal  or  not  according  to  circurastancrB.  Thus  if  the  fojtns  perishes 
at  an  early  stage  of  devclopiiieiit  it  may  become  encysted  a[id  absorbed, 
or  may  be  discharged  piecemeal  in  an  aljscess. 

The  encysted  foetua  sometimes  cakijifs.  It  is  then  known  as  a 
lithopxdion.  Sucli  a  fostus  may  remain  in  the  tissties  of  the  mother 
for  a  period  of  tliirty  to  forty  years.  Curiously^  even  after  this  time 
the  most  of  the  ftetal  tissues  may  be  in  a  state  of  perfect  preservation. 
The  trunk  muscle  and  that  of  the  heait  are  as  clearly  striated  as  at  the 
time  of  death  ;  while  the  connective  tissue  corpuscles  are  still  seen 
chusping  the  huiidles  of  white  fibre  on  M'liich  they  lie.  The  brain, 
however,  becomes  decomposed  and  coiiveilcd  into  an  amorphous  mass 
coritaiuing  cliolestvrinc  crystals. 

The  haemorrhag'e  is  usually  due  to  separation  of  the  placenta 
from  the  wall  of  the  tube.  The  blood  escapes  into  the  broad  ligament 
or  int^  the  abdomen,  and  in  the  former  case  is  a  common  cause  of  at 
least  one  form  of  peivic  hematocele. 

If  the  fcetua  ru|)tures  the  tube  and  escapes  into  the  abdomen,  it 
mu3'  continue  to  grow  in  the  peritoneal  cavity  of  the  mother  up  to  full 
time.  The  placenUi  remuiim  attached  to  the  Fallopian  tube  and  the 
umbilical  cord  escapes  through  the  contracted  lupture  in  the  sac  (&ee 
Chiari's  ca^e.  No.  nOO,  viii.  Ib87,  p.  127). 

The  part  of  the  tube  occupied  by  the  fretus  is  almost  always 
extra- uterine.  In  lare  eases,  where  the  ffntus  lies  in  the  intra- 
uterine |»art  of  the  tube,  the  pregnancy  is  known  as  interstitial. 
The  pavilion  may  e^-en  become  the  seat  of  an  extra-uterine  gestation, 

A  ivwid  placenta  with  villi  is  formed  in  all  these  cases,  just  as  when 
the  development  has  lieen  normal. 

^^'hen  tho  tube  has  ruptured  and  when  placenta  and  foetus  have 
been  discharged  into  the  pedtoueal  cavity,  there  comes  to  bo  the 
question  whether  the  detached  placenta  can  take  up  a  new  hold  upon 
some  part  of  the  peritoneal  siu'facc  and  tho  foetus  continue  to  live. 
Duncan  (No.  50,  18?9,  ii.  p.  .')3),  although  admitting  the  possibility 
of  the  detached  placenta  l>ecoiiiing  adherent  by  inllammatory  etfuaion, 
opposed  the  notion  that,  when  displaced,  it  couhl  again  form  a  new 
attiichment,  and  resume  its  functions  as  an  organ  of  nutrition  and 
aeration  of  the  blooiL     Most  authors  are  of  a  like  o])iniiiiL 

Tait  asserts  tliat  after  the  escape  of  the  ovum  from  the  tube  the 
rupture  nuiy  heal  and  the  tube  retuni  to  its  natwal  condition.  The 
intact  ap|H?arance  of  the  tubes  in  many  of  these  coses  is  thuft  thought 
to  Imj  explained. 

Tube  Distended  and  not  Ruptured. — Althougli  the  tul>e 
usually  ruptuit's,  it  x^  mlieged  that  it  may  become  so  distended  as  to 
constitute  a  veritable  second  uterus,  and  remain  in  this  condition  up 
to  full  time  (see  case  related  by  Chiari^  No.  500,  viii.  18^7,  p.  128). 
A  layer  of  muscidar  tissue  is  found  in  the  sac  enveloping  the  fcetus, 
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which  is  suid  tu  be  that  of  tho  Fullopiaa  tube.  It  ia  ijuite  pOAciblc, 
liowcver,  that  a  tubal  JVvtos  which  htia  ruptured  into  the  bruad  liga- 
ment, iis  [Minted  out  by  Tail,  wight  present  appearance*  which  couiii 
be  miaUiken  for  those  of  a  veritable  full-time  tnbiil  g«!«tatioa  The 
layer  of  muscular  tissue  present  in  the  sue  might  be  dcnvcid  from  tlw 
bruad  ligHUKMit. 

Ovarian  Pregnancy.— fan  the  ovary  become  thn  seat  of 
exti'u-titfrine  iniproj^tiittion  I     It   has  liceii  luss^^rted  thul  this  us 
bility.     It  ought  to  be  renieraboro<l,  howevrr,  that  the  ovary  u 
stretched  over  the  sac,  and  thua  gives  rise  to  an  uppe&ranoe  ua  if 
sac  were  actually  formed  out  of  it 

Still  there  i&  the  [>oftsibi1ity  that  the  fimbriated  end  of  ihe  tube 
ma)^  let  us  siiy,  have  become  adherent  to  the  ovary  at  n  {x)int  wfa<n 
a  (irauHnu  follicle  is  rciidy  tu  burst,  jind  that  the  o\  uni  nuiy  tl 
have  become  impregnatt'd  within  the  follicle  by  sjferniatozoidB  tindii 
their  way  up  the  tube.  8uch  a  suppoaition,  however,  is  highly 
jectural,  and  not  likely  to  happen  often. 

Spiegelberg  (No.  515,  i.  p.  419)  atatoa  that  there  are  tliirtc^o 
records  of  autopsies  on  authentic  ca«ea  of  ovarian  pregnancy.  H« 
Mieves  that  the  ovum  is  retained  within  tho  ruptured  follicle  aot^ 
l>econK's  imiircgiiatcd  j»  situ. 

Peritoneal  Pregnancy.— There  is,  as  aforesaid.  yH  Aaoi 
possibility,  namely,  that  the  im])rpgnated  ovum  may  fall  into 
abdominal  cavity  and  become  attached  to  some  part  of  tiio  peritooi 
surface.  Tuit  (No.  501,  p.  13)  denies  the  fcaaibiltty  tif  this  tdtogrthcr, 
and  alleges  tliat,  if  the  ovum  did  find  its  way  into  the  abdomuial 
cavity,  it  would  ]>cri&h  by  becoming  digrstcd.  It  might  he  ■Mcnoil 
Against  this  allegation  that  the  juices  itf  the  peritoneal  aac  noed  noc 
nocvssarity  act  upon  a  living  slructuru  such  as  the  o\nini  in  th«  aame 
nuuincr  as  they  do  upon  one  which  is  dead. 

On  no  other  sup{>osition  than  thi*  alxtvo  do4's  it  seem  poaaibltf  lo 
Account  for  the  case  uf  perituueal  pregnancy  published  by  the  aathor 
in  the  J'lnittfti  vf  f\fiHfHutUity  I'tttfiolotftf  (vol.  iv.  It^lM,  p.  42).  It 
occurred  in  a  cat,  in  which  after  death  several  tumour-masac*  weiv 
fuund  in  the  abdomimil  cavity.  The^e  tumourmasses  proved  tu  bo 
four  fuily-<lovelopetl  kittens,  all  mntainrd,  along  with  their  adjunct 
within  the  peritoneal  cavity.  Each  was  enclosed  in  a  single  memlirai 
rough  internally  but  aninntb  externally  (i^v  Fig.  385).  All 
pUcentiv  secmetl  to  be  attached  to  the  {writoneum.  In  one  caae 
sac  and  placentji  sprang  from  the  Imnlcr  of  lb**  great  omentum.  Tbo 
veaaeU  uf  the  umbilical  cord  seemed  to  be  partly  difiuniuxl.  11m 
omental  basis  to  which  tho  placenta  was  att;iched  was  cunstitulril  by 
a  few  of  the  islands  of  fat  nnturnlly  ]>rescnt  within  tlie  memhi 
The  uterus  was  entirely  free  from  any  signs  of  utero-gestation. 

I'ho  oidy  feo-sible  t.>xplanalion  of  Mich  a  cuac  Ab  tho  above  U  that 
iha  fecundated  ova  fell,  either  from  the  ovary  directly  or  from  the  rod 
of  the  tube,  into  the  alxlominnl  cavity,  and  took  root  ufion  the  parta 
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of  the  peritoneum  with  wbicii  they  ciime  in  contact.     If  it  be  tlie  case 
thnt  they  were  rejected  from  the  tube,  it  cornea  to  l)C  a  f|Ucstion  as  to 


Fto.  180.— Itrnu-PsaiTowiAL  PiXTAnoN  ik  Cat.    Fon-Ai.  Pucot*  ATTACannk  TO  noi  QKU.T 

OMcrrrii. 

(n)  PnrtloB  of  oiitentom  above  attnchitient  of  placenta  ;  (b)  |tUc«iiu  with  tlic  ioeUA  vp««els  (') 
eouilri^  nir  fHitii  it ;  ('/)  iTirnihnnv  In  which  UxUm  wb4  enclosnl ;  (f)  nraviitnoi  fnrniing  Mi  otiXrr 
■liurloun  sac  ;  (7)  uinbiUrAl  vMneU  twixtM  ruiiuU  une  of  le(3  of  fcEtUK  ;  {g)  the  fcetuii. 


how  this  was  accompliHhed     Quite  possibly  it  may  have  been  through 
a  suddenly  revorscd  peristalfiis. 

Vol.  II  2  k 
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Thk  Vaoina. 


ya^tttitu — Colpitis — or  Elffihriiu. 
(KoArof,  the  vagina  ;  lAiTpoi-,  <!  gkAith.) 

787.  In  inotit  infttiincfs,  acut«  va;:initiA  in  a  young  or  uu<l(]]iHig«cl 
Momnn  is  the  result  of  ^(morrkmd  inffitum.  It  Ih  not,  however, 
always  so.  It  may  V*^  tiiphihrritic  or  rrm})tlaiini».  Th©  inb^cute  aad 
chronic  variolics  occur  chiefly  in  old  woiutMi  antJ  are  oft«n  part  of  a 
general  inHainniatory  affection  of  kulnoys,  btoiKlrrt  niul  gcneratiTf 
organs  due  to  alcoholic  vxcc»9  <T>oncan),  or  to  constitutional  disease. 
The  gonorrheal  variety  is  distingui»)io(I  by  tho  violence  of  ihr  inflaui- 
luation,  its  siiddi'n  onset,  the  oopiousnt'KH  arid  highly  punilent  char 
actor  of  the  dinchargf,  and  by  its  proUihly  6|)rua<ling  U>  the  bladder, 
uterus,  atitl  ovuriee,  or  to  any  nuicoiu  surface  to  which  the  dinchaige 
may  accidoutully  have  been  applied.  The  pudenda  need  not  oeoee* 
«anly  Ih?  the  seat  of  a  corresponding  intlammation.  If  they  are,  U>« 
inguinal  glands  will  be  found  swollen  and  niuy  become  the  eeai.  ol  a 
bui>u.  In  some  instances  the  vaginitis  upi>ears  to  he  connected  with 
lupus. 

In  ordinary  cases  of  vaginitis  tlie  wall  is  red  and  •omeiiOMi 
painful.  Tlic  re*lncsK  may  be  general  or  may  affect  mervly  tli* 
summits  of  the  rugie,  leaving  the  sulci  free,  or  the  redness  inay  be 
di»tnbute<l  in  patches  almost  like  the  eniption  of  measles.  TIm 
ilim^asc  may  be  accompanied  by  pain  or  not;  in  sub -acute 
elderly  women,  the  pain  is  slight.  A  discharge,  more  or  It 
dant>  is  given  off  from  the  surface* 
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The  cervix  may  be  implicated  alon^  with  the  vagina.  It  is 
"Questionable,  however,  whether  we  can  speak  of  a  catarrh  of  the 
vaginal  siirfaco  in  the  sanie  sense  a^  we  iipply  the  term  to  the  cervix. 

Veith  (No.  13,  cxvii.  1889,  p.  171)  Btates  that  after  careful 
research  he  has  come  to  the  conclusion  that  the  vagina  viooa  not 
contain  ghuuld,  nor  in  there  an  autochthunons  mucous  secretion  per 
taining  to  it.  Ctypt-like  deprestjionH  ot  the  niiicous  membrane  ai'o 
the  only  approach  to  glanil-liko  fornuaions.  The  vaginal  inHamma- 
ticn  has  more  of  the  eczematous  than  of  the  catarrhal  type,  just  as 
usually  happens  on  a  stratitied  and  tei^selated  epitliolia!  surface. 

Uiceraiion  and  Shufjhing, 

Venereal  ulcers  are  not  so  common  m  the  viLgina  as  in  the 
neinhbourhtxid  *:*t"  the  \'u]va. 

Ulcus  rotundum  simplex,  similar  to  that  found  in  the 
stomach — acute  in  its  character  and  havin;^  the  same  sharply  ileniar- 
cated  bordor — has  been  descrilted  by  Zahn  (No.  13,  cxv.  1889,  p.  67) 
in  two  cases.  In  the  one,  the  artery  leading  to  the  part  was 
occluded  ;  iu  the  other,  the  deatructiun  seems  to  have  been  due  to 
hi^morrhajje. 

A  similar  destruction  of  parts  on  a  wider  scale  —  a  true  infarct 
—  is  occasionally  noticed.  Hcrxheimer  (\o.  13,  civ.  1886,  p.  20) 
describes  a  ca.se  where  gatigrene  of  the  side  of  the  vaj^ina,  portio- 
vaginalis-uteri,  under  part  of  the  rectum,  bladder,  and  [lenneuni,  etc., 
resulted,  in  an  old  woman,  from  throinbtitic  occlusion  of  the  arteria 
hypogastrics  dextra  and  main  branches  of  the  sinistra.  He  regards 
these  urteries  as  terminal  in  their  distribution. 


Ttmwurs. 

Cancer  rarely  commences  in  the  vagina  unless  at  its  extreme 
upper  limit.  Cases  have  been  recorded,  however,  of  so-called  cancer 
springing  from  its  middle  part. 

A  more  common  tumour,  in  the  author's  ex]>erience,  is  a  sarcoma, 
usually  large  round -oolloiJ,  projecting  fii-st  as  a  globose  smooth  ma.^, 
and  HulisetpUMitly  in  polypus  fonn,  from  the  wall.  It  proves  very 
malignant  both  ab  its  Ht-iiL  of  formation  and  at  a  distance  (see  Stein- 
thaCXo.  13,  cxi.  l.SKH,  p.  449). 

Fibrous  tumours  Hiid  myomata  are  also  said  to  grow  from 
1^  i^lgina,  but  they  must  be  of  rare  occurrence.  All  such  tumours 
'fiSvio  take  the  polypuid  slia{»e  as  they  increase  in  siee. 

C3rstic  tumours  are  met  witli  now  and  again.  They  are  some- 
timoH  so  large  as  to  protrude  from  the  ifUroittts  vaginss  as  apple -like 
boflies.  Their  contents  are  more  or  less  milky  serum,  mucus,  or 
hrown  material  like  discomposed  blood.  They  lie  (h^cply  in  the 
Paginal  wall.      V'irchow  (No.  35,  i.  p.  247)  supposed  that  they  were 
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true  retention  cysts,  but  seeing  that  the  va^iia  is  de&ticatt*  nf 
glandular  Htmctures  there  is  difficulty  in  acL-e|»iiii^'  this  (.'Xplunaiiutt. 
Winckel  entertained  the  idea  that  the  crypt-like  depressions  of 
the  vaginal  mucosa  might  become  cystic 

The  ox|tlan!ition  now  pretty  generally  ncceiUcd  (although  I>UDi'aii 
was  sceptical  of  it)  is  that  given  hy  Voit  (No.  6S,  vi.  IS<J7,  p.  544), 
namely,  that  they  are  the  diluted  remains  nf  the  Wolffian  duCt 
which  in  the  fi)rm  of  Oartiirr'n  htU  or  cttnal  runs  down  the  sitii*  of  the 
vagina.  Tait  (No.  Id.  1889,  ]>.  4)  says  he  has  seen  this  dttct  d»^ 
tentled  into  a  Uu^  oyBi. 

Atioiher  suggestion  is  that  they  are  derived  from  the  vaginal 
lymphatics. 

Gas  cysts  tif  tlie  vugina  (Aerocystides  vagina*,  iliUri)  an 
occa-sionally  nn?i  witli,  oftun  in  multiple  form,  somctimt'ji  liki^  the 
vesicle:^  of  a  shingles  eruption  (vagiiiitia  emphysematosa).  C.  HranB 
appears  to  have  first  drawn  attention  to  them,  but  in  later  liiucft  tb«T 
have  been  the  aubject  of  careful  observation  by  Chiari  (No.  uOO,  vt 
It^Sf),  p.  til).  Eppingor  and  Klebs  (No.  491,  i.  1876,  p.  06.S)  nop 
{MJAcd  that  the  gas  waa  generated  by  a  rod~«haped  )>acteriuni  and  tKat 
it  accumulated  in  the  lymph -vessolb  to  such  an  extent  aa  to  diatflod 
them  into  cyst -like  cavities.  The  same  snrt  of  thing  baa  been 
noticed  in  the  mucous  membrane  of  the  intestine  (Bang)  and 
bladder.  The  condition  is  usually  attenfle<I  with  more  or  leu 
vagmal  catarrh.  Gas  is  Hometimes  voided  from  tlio  va;;ina  fgamilitas 
vulva*)  irrespective  of  these  cysta.  and  probably  baa  a  like  btu-i«rial 
origin. 

Retmtud  Menffs. 


The  whole  vagina  may  l>ccome  dist^Mided  by  retained 
blood  into  a  huge  cy»t-hko  cavity  sometimes  reaching  up  U»  ttw 
timbilicua.  The  cauae  of  the  retention  is  almost  alwmys  mil  imper- 
forate hymen.  Tlie  blwn!  becomes  converted  into  a  brown  or 
treacle  like  liquid,  but  doeh  nut  putrefy.  The  sac  is  composed  entirely 
of  distended  vagina  ;  the  uterus  ubually  does  not  participate  in  thn 
distension,  but  i.^  locato<l  at  the  summit  of  tiie  uie  aa  a  ai 
half-devcloped-looking  organ. 


Vmjinal  Hydnxelr. 

Oecafiionally  a  jK>uch  of  peritonotmi  of  considcnihle  aiae  pi 
into  the  vagina.     It  usually  cmitainv  tluid. 


1>ISKA«KS   UF    PlIDKNDLTI. 

789.  SpAc«  will  allow  of  only  a  very  cumory  alliuiou  to  the 
of  thift  neighbuurhoo<l. 
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Infantile  leucorrhGca  i^  a  conditioii  geuenilly  iluo  tr>  n  punilciit 
cjitarrhal  inflammation  of  the  pudoiida  in  youn^  ohildren.  The 
vagina,  unless  at  its  lower  extremity,  seldora  iiartieijiatcd.  The 
disease  is  characterised  by  redness  and  swellin;^  of  the  nympha*, 
hymen,  etc.,  und  by  the  discharge  of  a  mnco-purulent  materiul  from 
their  surfaces.  The  appearance  of  the  parts  is  often  diflicult  to 
distinguish  fri)ra  that  due  to  gonorrhoea!  infection,  hut  the  fact  that 
the  inflammation  is  confined  to  the  pudenda  and  does  not  tend  to 
cause  such  an  amount  of  swelling  of  the  inguinal  glands  as  when  of 
gonorrhoea!  urigin  ought  to  be  a  guiding  principle  in  forming  an 
opinion. 

Noma  of  the  lahiiiui  niajus  in  chihlreii  and  sloug'hing'  after 
the  exanthemata  are  common  euough  afl"ections»  hut  their  pathology 
is  as  yet  obscure. 

The  urethral   caruncle   is  a  patch   of  granulation  tissue  in 

which  the  granulations  are  particularly  long  iind  Klrfnrm.  A 
siniilar  ]>atch  is  sometimes  seen  at  the  fourchettt?  ;  and  occasionally 
tevend  such  vascular  art.^is  may  he  found  at  <liflereiit  parts  of  the 
external  orgsins  of  generation.  AVhen  multiple  they  have  been 
sftid  by  Duncan  to  l>e  of  the  nature  of  lupus.  Such  vasculai' 
&\)oiB  are  very  sensitive  and  are  a  common  cause  of  dynpareunia 
and   vaginismus. 

Suppuration  of  Bartolini's  glands  is  sometimes  a  trouble- 
some aHection.  The  gland?;  if  left  unheeded  may,  a.s  in  the  corre- 
sponding structures  in  the  male  (Cowper's),  go  on  discharging  pua  for 
months  or  jears. 

Pudendal  hematocele  is  either  a  result  of  a  blow  on  the 
part  or  is  connected  with  ])ai*turitiou.  It  consists  in  a  ha?moiThage 
from  the  venous  picxu.s  known  i\s  the  vrsfibulnr  fnilh,  a  structure  lying, 
it  will  be  rernenihen'd,  undurtieath  each  labium  majus  and  represent- 
ing half  of  the  spongy  tissue  which  constitutes  the  bulbus  urethras  iu 
the  male.  The  blooil  is  effused  into  the  distensile  tissues  of  the 
labium  majus,  and  may  \ie  so  great  in  amount  that  the  resulting 
swelling  resembles  a  child's  head  in  size. 

The  tumours  of  external  i^arts  are  mostly  tpitheliouMta^  P^UPh 
and  pTfliipiiJi-Ukr  jihrouji  tnmottr.'i  covered  with  skin  and  growing  from 
the  labium  majus,  snrrom/ttiij  etc.  The  clitoris,  like  the  penis,  is  a 
common  seat  of  primary  cancer.  The  sebaceous  glands  situated  at 
the  oriBce  of  the  vagina  sometimes  become  disteudetl  with  secretion 
or  may  suppurate. 


Faffinismus, 

By  this  Is  understood  tt  hffft^rsensitive  condition  of  Uw.  exUriml  parU 
whereby,  on  their  being  touched,  or  on  attempt  at  coitus,  the  sphincter 
vagin»,  levator  ani,  and,  it  may  be,  the  uterus  itself  arc  thrown  into 
excessive  contraction. 
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The  term  dyspareunia  (6i*<nrapciTo<,  difficult  (ivrfonnance  of  tli« 
aoxualact)  was  employeil  h\  Bariie.*  Ut  indicate  ditHciih}*  in  |«Tfttrtwiii|g 
tlto  sexual  act  on  the  part  of  the  woman  o\ving  to  thr  pain  exfirrirticcd 
in  «o  doing.  The  pain  tnay  be  cauaed  by  n  hyp^$rthfitirm/;±i  i/  li# 
fj-tmuil  p{iT/<^  by  a  t^vtcnUti-  sjMti  at  tlie  fonrchett«  or  around  the  arelHrm» 
or  by  pain/til  marifs. 


LUcratun  on  hittm^a  <•}'  i'ufifi  nmf  Vammt. — Anderson  Ulydnxwlc  of 
Brii.  Mwl.  Journ.,  is^^r»,  i.  \*.  'Jivt.  Baniiis^arten  (Vaipiirtl  Cy»U) :  Awh.  f.  patli. 
Aiiiit..  cvii.  1SS7,  |i.  &'J8.  Castle  'rri'tlual  Ctrumfp) :  N.' York  Sfcd.  Joim.. 
xU'ii.  1.K88.  p.  'jsil.  Dunc&n  i^Lu|.Uhi:  Tmns.  Ulk>t.  tSw .  I.niid.,  xxtH.  IM«,  ml 
UP.  '^30,  .tin.  Herman  ^(Uugta'iif  of  Voguiaj :  Tr.  Ohtit.  Soc.  Loml..  ixix.  IJW. 
It.  'HA.  Jacobs  tVajmiUr.Cydls  of  Vagina):  Airh.  d.  phyiiiol.  Dnmi.  rt  jatJv,  iL 
18K8,  |).  'Jttl.     Jondeau  :  Ktudr  siir  leit  tutntMire  vnNrntMtrrM  dii  nirmt  •'  '  •-« 

In  fmnne.     Kleinwachter  (Vofaual  CyaU) :  Ztwilir.  f.  Ctrburtfth.  n.  G\ ;  -  l, 

1KS*i,  |t.  ;i(t.  Kolisko  il'HlyfMfii^  Stut'i^mn  (if  V»^iia\,  ISMV,  ii.  |>.  !■''•  «-!  ««f. 
Ktimmel  (Cytitj;) :  An-li.  f.  pHth.  AiiaI.,  rviv.  i.sss,  p.  407.  Lafleur  U«Imw 
Siirri»in»  uf  rliti»riiij :  Mi-ntn.'Bl  M.  .lourii.,  xvii.  l«8SSfl,  \\  ^'il  Lewers  HhiDkl 
of  \HKinaj :  TraiiB.  Ob«l.  So«-.  IxitiiJ..  xnix.  18MS,  p.  V4i.  Neumann  DuingM  la 
Mucosa):  hWa.  W'icn.  iiiH.  Ztfi.,  xxxir.  1S8(»,  p,  2H«.  Petit:  Vnlv.-.  Pi.t.  cnc;^ 
d.  ac.  niisl..  iii.  1881*.  p.  71*8.  Purefoy  (PiidriKUl  Ha*matocrlf>)  :  TnuiA.  Rot.  AcwL 
M*d.  Irelnnfl.  vi.  1S«K.  p.  21tf.  Queely  i.Vnma  of  Labia i :  Laiioft.  ls*».  l  p.  74. 
Steinthai  (Primary  San-oma  of  \nfniia):  Ah-b.  f.  lAtb.  Aiiat.,  rxL  1?i9\  |i,  H9. 
Widmark  iGuuooocciis  in  ri^bt  Ctusi-w  of  Viilv»\n^itii(i)t  nf  Cbililrvii)  t  AnA.  t 
KimU'ilieilk.,  vii.  18^5,  p.  i.  Zahn  {fl'-ns  Kotunduni  of  Vagina):  Arrh.  f.  patli. 
AnaL,  I'xv.  18f*i*,  ji.  «i7.  Zweigbaum  iTiiWrrular  ricrratinti  of  Vtilim,  *lc,)  ■  n*ri. 
klin.  Wwhnacbr..  xxv.  !?*&?<,  p.  WA, 


Diseases  of  thk  Buoau  Lioamknts  and  thjur  Contentk 

789.  Structure. — The  broad  ligament  i»  a  fold  of  the  pelrir 
I>oritont'Um  bUHpundod  from  tbo  out«tretchod  Fallopian  tubes.  In  ti)« 
aihilt  it  contniiis  fiome  im|>ortant  pathological  Htructiirefi  l>etwr«u  iu 
layers,  namely  —  (1)  Blood-vessels,  consisting  of  the  large  and 
intricate  ovarian  plexu»  nf  vimdij,  togt'thei  with  the  aiufttocnolie 
branches  derived  from  the  uterine  plcxtis.  There  are  also  the  corrr- 
8pon<iing  nrtcries.  (2)  A  miantiiy  of  loose  areolar  tissue  sod 
lymphatics  which  bind  the  two  layers  togothfr.  (3>  Unstriatcd 
muscular  fibre.  (4)  Tho  Fallopian  tube  .md  a  portion  o<  tbr 
ovary.  (■'>)  Certain  remains  uf  foetal  structures  now  in  aaohaoleti! 
condition. 

natmorrhagf. 

"  ^  The  fact  of  the  ligament  enclosing  such  an  extennva 
iMMtomoeis  expoae«  it  of  course  to  tJie  rit^k  of  hoBmorrluigttk  III 
veiDB  fret^uontly  l>ecome  varicose,  more  particularly  on  the  lefi  aidi^ 
and  ruptun*  of  theso  from  time  to  time  occui';^.  l*he  blood  i»  e^f^tsed 
into  the  periloneiuu.  in  which  case,  if  unrelieved,  it  will  usually  pmve 
fatal ;  or,  what  is  more  usual,  it  distentlH  tlie  6j»ac«s  of  the  Ioqm 
I'ollulnr  tiKsuo  and  occasions  a  hxmatoma.  or,  as  it  ia  calM, 
hzmatocele. 
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From  the  fact  thut  tlie  uterine  ami  uvariaii  plexuses  are  »o  freely 
connected*  it  is  sclJom  thai  the  ovarian  jUexus  can  he  morbidly  dis- 
tended without  exerting  a  secondary  influence  upon  the  oircnlation 
through  the  uterus,  with  all  its  attendant  ills. 

Thus  it  is  a  familiar  exjHnienco  that  a  flow  of  hlood  from  tln.^ 
uterna  follows  operations  implicating  the  broad  ligament,  eviilently 
from  the  congestion  and  retardation  to  the  flow  of  blood  thereby 
excited  in  the  uterine  veaacls. 

There  is  also  good  reason  to  believe  that  if  the  tiu^d  vessels 
of  the  uterus  do  not  relievo  themselves  by  the  menstrual  How  the 
veins  of  the  broad  ligament  occasionally  rupture.  The  history  of 
many  cases  of  broad-ligament  hiemorrhage  seems  to  point  in  this 
directioit 

AhfKfSS, 

Inflammatory  deposits  arc  also  liable  to  be  ofl'used  within  the 
layers  of  the  ligament,  owing  partly  to  its  great  vascularity,  ]>artly  to 
the  fact  thut  its  tissues  are  freely  distensile.  This  inflammatory 
eflfusion  often  suppurates  and  constitutes  an  abscess. 

An  abscess  may  also  originate  deeper  dow^l  around  the  uterus,  and 
afterwards  spread  between  the  layers  of  the  broad  ligament  The 
pus  subsequently  makes  its  way  out  through  the  intestinal  c^nal  or 
vagina ;  or,  if  Uim  celhdar  tissue  of  the  i)elvis  is  implicated,  between 
the  muscles  of  the  abdomen  or  along  the  external  surface  of  the 
peritoneum,  in  which  case  the  pus  strips  the  peritoneum  from  its 
attachments  and  discharges  somewhere  above  Poupart's  ligament  or 
a  little  below  it. 

Mtjvma, 

Mixed  up  with  the  enclosed  tissues  of  the  broad  ligament  i«  a 
little  unstriated  muscular  fibre.  It  is  continuous  with  that  of  the 
uterus  by  a  number  of  festm)n-like  hunches.  The  rouml  ligament 
itself  is  largely  made  up  of  nnisciilar  tibre.  There  appear  to  be 
undoubted  cases,  such  as  those  related  by  Doran  (No.  6,  1887,  i.  p. 
619)  and  by  Tait  (No.  19,  1S89,  p.  5),  where  myomata  have  arisen 
from  this  broad-ligament  muscle.  They  sometimes  develop  into  large 
tumours;  they  are  solid;  and  they  have  the  same  structure  as  the 
myoma  of  the  uterus. 


Diseases  arising  /nmt  ihf  Fte(al  Remains. 

The  stmctures  which  rMnn'i^ni  us  in  thi-:  connection  are — 
{a)  The  Parovarium,  Epoophoron,  Organ  of  Rosenmiillcr, 
or  female  equivalent  of  the  epidi<i'ymip. — It  is  a  small  body  composed 
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of  minute  canals  lined  by  a  low  type  of  ciliated  upithelium,  and  is 
situat'ed  betu'ooti  the  ovury  uud  the  trunipot  shaped  t?nd  of  tb< 
Fallopian  tubt*.  Tlie  canuU  open  at  right  any;les  into  the  foUowirii; 
structure  : — 

{h)  Gartner's  Canal. — This  duct  ur  canal  is  continuous  vritii 
the  i\x\ye»  of  the  puruvarium,  as  just  mentioned,  and  runs  down  the 
side  of  the  vagina.  In  some  animals  it  divulges  externally  clo«e  to 
the  urethra. 

(c)  The  Paroophoron,  or  female  ecpiivalent  of  the  purudidymts 
in  the  mule. — This  body  is  somewhat  similar  to  the  paroTurium  m 
8tmoture.  It  considts  of  canals  lined  by  cells  and  filled  witii  granular 
debris.     It  lies  more  mesially  than  the  parovarium. 

Emhryonif  Significttme, — The  origiti  of  the  bodies  above  referred  to 
'\n  fts  follows  (see  also  Mtil/unntt/ionfi) : — 

Thr  ffoljliitn  Mij  or  f«et;il  kidney  is  provided  with  an  otti 
tubc^  the  H'nlj/inu  thtrt.  In  the  male  the  dtict  is  converted  into  tb« 
vns  deferens,  but  in  the  female  it  disappears  with  the  exception  of 
its  lower  end,  which  remains  as  Gartner's  tube.  The  Wolffian  liody 
divides  into  a  renal  and  a  sexual  part.  When  it  vanishes  the  renil 
jMirl  is  transformed  into  the  {Mroophoron,  the  sexual  part  into  tlie 
parovuiium. 

Cyst  of  Gartner's  Tube.  —  The^e  embryonic  reridna,  in- 
cigniticant  as  they  appear,  arc  of  very  great  imfrortance,  from  tba 
frequency  with  which  they  become  the  seat  of  ]>jithological  mv 
formations.  Attention  has  alrcaily  been  drawn  (p.  419)  to  tba 
view  that  some  va^nal  c\i>>\A  are  onused  by  a  dilatation  of  OartAcr's 
tube. 

Parovarian  Cysts. — A  similar  cystic  iliktation  occurs  in  iha 
tubeH  of  the  parovarium.  Such  {mrovarian  cyttts  grow  to  a  great  tite, 
and  are  known  by  certain  well-rrcrt;^nise<l  characteristics.  Tbetr  poo- 
tion  in  tho  broad  ligament,  uf  course,  is  available  as  a  distinctm 
feature  only  when  they  are  very  small.  Thuy  are  unconnected  whfc 
the  ovary,  except  in  so  far  as  this  organ  is  usually  strel^hed  i>ut  orrr 
the  cyst  They  are  single  cysts  with  very  thin  walls,  and  «r«t  pro- 
vidwl  with  a  ilistinct  j)erilonc'al  investment  which  can  be  ntrip|ird  off. 
Their  wall  also  contAina  a  layer  of  muscular  Hbre  derived  frum  ihm 
broad  li^'ament  They  are  coated  internally  with  imperfectly  ciliatad 
epithelium,  often  resting  on  a  thick  basement  membrane.  Tbnr 
contontft  are  usually  limpid  liquid  ;  they  do  not,  as  a  rule^  contain 
colloid. 

Some  of  these  parovarian  growths  are  very  malignant  (Tait). 
Thiksc  whicli  have  this  t<Midency  are  to  be  regarded  as  proliferating 
adenomata,  with  cystic  dilatation  as  an  accidental  complicatuioi. 
They  occaaiiumlly  Itecome  g^angrenous  or  suppurate. 

lUntock  (No.  403.  XV.  1S73.  p.  105)  givo^  the  following  labaUt«d 
statement  of  the  points  distinctive  of  the  parovjirian  as  compared  wiik 
the  true  ovarian  cyst : — 
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I'AKoVAIilAS. 

Peritoneal  eoat  euily  stripped  ofl: 
Ovary  usually  healthy  and   iliacliar^ing 

its  functions. 
Tumaur  nioHt  frei^uently  unilocular. 
Fluid  limpid,  opriK'S^Tnl. 
Sp.  gr.  very  law.  nevor  exceeding  1010. 
Mucino  scanty. 
CoUoiil  iiluars  alisont. 
Fallopian    tube    alraoiit    invariaUly    at- 

taclicil  and  atretche<l  to  Bereml  tiuit-s 

ita  normal  lenifth. 


OVAKIAN. 

Poritooeal  coat  cannot  be  stripped  ofT. 

Orary  always  diseased  antl  not  dis- 
charging its  fnnrtiou». 

Tumour  always  mul  til  ocular. 

Fluid  viscid,  grueuish,  or  brownifeh. 

Sp.  gr.  always  exceeding  1010. 

Muoine  abundant. 

Colloid  most  rrer[uently  present. 

Fallopiau  tube  mo«t  tVoqut'ntly  («;i>arttte. 
seldom  increatu'd  in  length,  and  never 
exceeiling  nix.  or  eight  inches. 


The  Fallopian  Tube. 

*'■  Tho  diseases  of  the  Fallopiiin  tube  are  describeii  elsewhere  (Sect. 
71^5).  In  relation  to  thw  braul  lij;!ifti«nt,  distensions  of  the  tube 
with  pus,  bloo'l,  or  u  more  or  less  wntery  Huid  are  of  most  importance. 
A  common  cnu.-te  of  broad-ligament  hannorrhageT  it  should  also  be 
remembered,  is  a  ruptured  tubal  pregnancy. 


Vaiux  of  thk  Pelvic  Veins. 

790.  The  importance  of  the  huge  i>elvic  plexuses  of  veins  (p.  387) 
in  the  causation  of  various  ailments  connected  with  the  female  genilo- 
nrinary  organ.s  cannot  be  overestimated.  The  unastomosis  between 
them  ia  wry  free,  so  that  septic  disease  of  tlie  pelvic  organs  becomes  a 
condition  of  the  gravest  moment.  They  are  liable,  but  more  especially 
the  ovarian  veins,  to  varicose  dilatation,  and  the  diuigers  of  this  are 
enhanced  by  the  fact  that  the  itidividual  veins  are  devoid  of  valves. 
Hence  the  regurgiution  of  blood  upon  the  uterus,  ovaries,  etc.,  which 
is  t'rauglit  with  so  much  iJiscomforl,  and  jiroUably  is  the  cause  of  m;iny 
obscure  uterine  and  ovarian  pains.  We  know  how  extremely  jjajrdul 
a  testicle  becomes  uutler  like  (.ircumstantus,  and  how  it  unfits  a  man 
for  /ictive  employ nienl.  The  ovary  when  passively  congested  seems 
to  Ix'  equally  jvainful  ;  while  the  uterus  not  only  is  a  seat  of  discom- 
fort, but  its  mucous  membrane  assumes  a  chronically  congested  and 
catarrhal  chaiactvr. 

The  branches  of  the  ovarian  plexus  become  somctimeii  as  large  as  tlie  Forefinger 
and  thrombi  form  within  theiu.  Thp  author  reniemlwrs  examining  the  Ixnly  of  a 
iiiiddlu-agrd  woiniin  who  died  sniidenly  hftar  U-ing  thrown  fmni  the  top  of  aix 
omnibus.  The  broad  ligament  plexufte**,  and  in  fact  the  entire  ]ielvie  venouH 
ayt»teni.  were  not  only  diluted  as  above  referred  to.  but  contained  thrombi.  One  of 
these  thrombi  had  become  detaelicd  and  ha<l  hern  carried  up  to  the  right  side  of 
the  heart.  It  wdh  found  at  tlit*  bifur<-Atjon  of  the  pulnioimr\'  tirtrry  and  almost 
oomplelely  ooehided  tlie  veK>)e|.  It  corresponded  in  sliape  and  a'lzc  exactly  with  a 
Tarix  upon  one  of  tho  oviiriun  vcin.«». 

Sometimes  the  thrombi  calcify,  and  a  phlebolith  result*.     The 
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phlebolith  may  cut  through  tho  n^iU  of  the  rein  imd  be  a  source  of 
fatal  haemorrhage  into  tlie  f>cnloneum. 

No  particular  stnicturul  lesiou  t-oniiected  witJi  the  right  side  of  thr 
h«art  or  vena  cava  can  be  a5fti^ned  as  the  cause  of  this  vancose  db- 
tension.  Valvuhir  diseast*  of  the  heurt,  aocunling  to  nome  autluimM, 
ifl  not  necessarily  a  predisposing  agent  in  uterine  va«cuh)Lr  dMonien. 
It  looks  more  us  it'  it  were  the  rt'^ult  of  a  deficiency  in  tliic  elastic 
resiatance  of  the  walls  of  the  veins  them^elvci«,  encouraged,  iu  maDy 
cases,  by  allo«ring  the  whole  pelvic  economy  to  become  deranged 
througli  retaining  for  an  unwarrantable  time  the  natum!  evacoa&ioM 
of  the  rectum  and  bladder. 


Pelmc   H^HATOCSLE  (atfM^  hhod,  and  K>/Xt/.  II  /unitMir). 

791.  From  what  has  just  been  said  of  mrkfuntjf  of  thf  p^iwic 
it  can  be  easily  understood  that  hiemorrha^  from  their  ruptarr  \%  a 
common  accident.  The  blooti  escaj^es  into  the  pelvic  |KTtt4in«im  ur 
into  the  ttub  i>eritonoal  cellular  tisi^ue. 

Miemorrhage  may  result  from  other  causes  as  welL  TV  r«p6tfv 
(/  H  tufml  ftrMiuitwu  about  the  third  month  is  a  commoii  aotinae  oC 
hipmorrhaj;e  into  the  broad  ligament. 

There  is  the  jwssibility,  moreover,  that  mnt^rwti  Unod  may  regurgi* 
tat«  through  the  F^allopjan  tul>e,  and  gain  entrance  to  the  peritoneum  tn 
tills  way.  There  seems  to  lie  sumo  element  of  doubt^  howerer,  M  to  tb« 
actuality  of  thin  event ;  there  is  want  of  convincing  demonstration  of  Uie 
fact  Women  the  subjects  uf  pelvic  ha^matocele  are  udniiltedly  memln- 
ating  in  many  cases  at  the  time  of  its  occurrence,  and  when  the  Uood 
is  pourod  into  the  peritoneum  menstniation  ceasea.  Tbeac  facta  ani. 
however,  capable  of  an  interpretation  different  from  that  which  appean 
upon  the  surface.  It  is  possible  that  the  menstrual  flux  nf  blood  to  tlw 
uterrvijvarian  plexuses  favours  rupture  of  a  branch,  ancl  hence  aooutuibi 
for  the  effusion  of  blood  independently  of  any  regiiruitation 
the  Fallnpiun  tube.  And  where  several  poumU  of  blood  an 
out,  the  ceasation  of  the  menstrual  tlow  is  only  what  miglii  be  ex 
])ected. 

The  blood  ap]ieani  to  come  sometiiues  from  a  mptnrvd  ovaiy- 
From  whatever  source  derived,  it  occupies  one  of  two  situation*.  It  ia 
either  m  the  |>elvic  pouches  of  the  |>eritoDeum,  or  it  is  mitsiile  the  p«ri- 
toneum  in  the  sulvperitonoal  areolar  tissue,  and  very  fre<)uriitjy  in  tbe 
broad  ligament 

When  the  blood  escapes  into  the  |Ksritoneum  from  a  dtatootled 
pelvic  vein,  say  of  the  broarl  ligament,  the  woman  may  die  frotn  |in>- 
fuM!  hirmorrhage.  If  tlie  rjuantity  Ik^  limited,  however,  it  accomnlates 
in  a  pelvic  [Huioh. 

I'lie  prettence  of  the  blood  at  the  lowest  part  of  the  abdooMii  ia 
accounted   for  in  a  twofold  manner.      It  is  effuaed   from  a    pel 
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vessel,  and  it  gravitat-es,  like  all  other  abdominal  liquids,  to  the  most 
de[>endent  part. 

It  is  not  yet,  however,  called  a  hscmatocflf  in  the  language  of 
g>Tiflecologist-s  (Duncan).  The  blood  is  said  to  excite  peritonitis,  and 
to  become  bound  down  at  a  particular  spot  in  the  form  of  a  hard 
tumour  mass  by  peritoneal  adlieaions — to  become  encapsuled.  It  is 
to  this  that  the  term  "  hsematocele  "  is  applied. 

It  must  be  borne  in  mind,  however,  that  the  limitation  of  the  blood 
to  the  lower  part  of  the  abdomen  or  to  one  side  may  have  been  the 
result  of  old  pelvic  adhesions.  Rloo<i  transfused  into  the  alxiomen 
of  an  animal  does  nut  e.xcite  peritonitis,  but  is  rapidly  absorljed  by 
the  peritoneal  surface.  ^Vhy,  therefore,  should  blood  effused  under 
the  most  favourable  circumstances  from  a  pelvic  vein  cause  p)eritonitis  ? 
And  why  should  that  peritonitis  form  adhesions  so  rapidly  that  the 
blood  becomes  Ixtund  down  to  a  j>articular  part  of  the  al)domen  by 
their  agency  1  It  must  be  either  that  the  blood  coagulates  immediately 
on  its  effusion  and  forms  a  solid  tumour  round  which  adhesions  are 
subsequently  developed,  or  that  the  blood  is  confined  within  the  folds 
of  adhesions  previously  existent. 

That  the  latter  alternative  is  no  mere  theory  is  borne  out  by  the 
results  of  examination  after  death.  There  occur  cases  where  the 
diagnosis  made  by  competent  authorities  during  life  of  a  solid  lueraa- 
tocele  has  been  firmly  enough  established,  and  where  at  the  autopsy 
the  utems  and  broad  ligaments  have  been  found  envelo[>ed  and  Ixmnd 
down  by  old  Jibruus  adhesions  on  all  sides,  while  the  spaces  bounded 
by  these  adhesions  have  been  filled  with  recently  effused  blood-clot. 
The  tumour  mass  in  such  a  case  is  not  entirely  composed  of  hloml ;  it 
is  in  fact  the  projection  of  the  adherent  j>elvic  viscera  plus  a  blood- 
clot  sometLmes  of  comparatively  small  size. 

When  tlie  blood  is  effused  sub-peritoneally  the  chances  are  that  it 
will  be  absorbed.  Where  it  is  due  to  a  tubal  pregnancy,  however, 
complications  of  course  arise  (see  Sect.  7**6). 


H^T>ROCELK   IN  THE   FeMALK. 

A  hydrocele-like  ]>oucb  of  peritoneum  has  already  been  referred  to 
(p.  420)  as  protruding  into  the  vHgina.  According  to  Osbom  (No.  6, 
1887,  ii.  p.  1377)  a  similar  sac  may  protrude  at  the  canal  of  Nuck  or 
mto  the  femoral  canal.  The  communication  with  the  i>eritoneum  in  the 
latter  case  is  usually  shut  off  by  a  piece  of  bowel  or  omentum  adherent 
to  the  mouth  of  the  aac.  In  both  cases  the  *ac  is  filled  with  clear  liquid. 
The  protrusion  at  the  canal  of  Nuck  is  the  commoner  of  the  two. 

Liieraturf  uh  OijteniKM  of  Brvnti  Ligttntniti:. — Doran  i  Kilirx-Myoiua  of  Ovarian 
Ligament; :  Brit.  Me<l.  Jourti.,  18)^7.  i.  p.  A19.  Gottschalk  i  Hit^matonta  of  Rouud 
Ug.):  OutralliL  T.  (Jyuiik.,  xi.  1887.  ]>.  329.  Lewen  iPlilegnioii  or  Brtuu]  Liga- 
ment) :  Trana,  OJist.  Soc.  Loud.,  xxx.  1889,  p.  7. 
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Thk  Ovary. 
AiUfiomieid  and  FnihiyfdiKjicol  /feiaiU, 

79J.  Tiie  ovary,  aa  said  hy  Walileyor  (Xa  502,  pi  6),  is  the  only 
abdumitiul  ovffin  that  has  any  claim  to  1>e  reckoned  within  Lh«  peri> 
toni'al  cavity.  The  |>ei'itnneunt  in  attaclied  to  iU  lower  and  oaltr 
Hordet'  by  a  sharp  white  lino  of  lUtroruntiutioii,  but  fails  to  corer  it« 
surface. 

The  Btroma  of  which  the  ovary  largely  conaiata  baeomoi  comlini— 1 
on  tlie  surface  and  foiTiis  a  Ao-called  tunica  albugineA.  Tl»c  (m 
surface  of  the  ovary  in  the  adult  womun  is  covered  hy  a  single  layer 
of  cylintlric-iil  L'jHthelium,  wjiile  that  of  the  surrounding  ]M*ntoneutn  a* 
far  as  ihr  whiU  littr  is  tefwelated.  Hence  WuldcyiT  was  iuclinod  to 
regard  the  epithelial  covering  rather  as  a  mueouH  than  aa  a  leroui 
structure,  and  similar  in  its  nature  to  that  lining  the  Fallopian  tube 
{No.  494.  i.  1S70,  p.  ti'Jl). 

It  will  be  rcracn)1>orod  that  in  the  embryo  the  ovum  and  the  ept- 
thelium  of  the  Graiifian  follicle  <\Valdcyer)  are  develoiHM!  by  this 
ovariiin  epithelium  spreading  downwards  in  loii^;  proce«se6  (PHiijii^r's 
tubes)  into  the  substance  of  the  gland.  Hence  tliere  is  an  intitiiatii 
relationship  l>etween  the  epithelium  fo\inil  within  the  gland  and  that 
on  iia  surface. 

Tlie  ovary  |M>£se£8eA  a  cortical  and  a  medullary  substance.  The 
cortical  substance  contains  the  Graafian  vesicles.  The  medullary  nib- 
stuiice  is  much  more  Viweular  than  the  corticid,  and  hence  is  sotnctii 
ealle<l  the  zona  vasculosa,  while  the  cortical  is  designated  tho 
parenchymatosa  (VValdeyer).  There  is  a  hilus  at  which  the  blood 
vessels  enter  and  leave.  Making  a  section  through  the  organ  at  tht* 
time  of  sexual  activity,  we  pass  through  respectively  from  without 
inwards — 

A.  Zona  parenchymatosa     (1)  Epithelium;    (2)    Albu|pnea; 
(3)  Zone  of  you n;.;  <ir;iatiait  follicles  ;  (4)  Zone  of  tho  larger  follicle*^ 

a  Zona  vasculosa. 


liesuitA  of  Ovuloiion — Cffpus  Luirvm, 


793.  The  child  is  bom  with  probably  all  tho  ova  in  iU 
which  will  Im'  utilise*!  during  it«  sexual  life.     They  number  bet' 
30,<KiO  and  40,000.      Many  of  these  must  die  and  be  absorbevl. 

Corpus  Lutcum. — When  the  ripe  Graafian  vesicle  burste  tlw 
interior  of  the  ruptured  sac  l>ecomes  filleil  with  blood.  The  amount 
of  this  is  usiuiUy  greater  when  the  individual  conceives  than  when  tW 
ovum  simply  escapes  imfertilised  from  the  uterus.  The  reMcm  prob- 
ably is  that  the  vascularity  of  the  generative  organs  in  the  fonair 
case  is  greater  than  in  tlio  latter,  luid  thus  rncouragea  the  lueaiar- 
rbage.     Hence  the  resulting  coqriu  hifum  is  usually  larger  whrn  tbt 
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vooMui  has  beeoine  pngnjuit  tlimu  At   other  limes;   but  too  mo^ 
reliiinc^  sfaoold  not  be  placed  on  this  as  a  sign  of  pre^tatKy. 

Ovulation,  as  prcvioasly  n-nu&rked  (p.  3S8\  is  no<  iMceaarily 
conterminous  with  mt-nstruatioii.  Ovulation  mar  accompany  raetkstm- 
ation,  but  most  likely  also  g(.>et^  on  in  the  tueuMrual  intf'O'ab.  Th«re  ii^ 
however,  the  probability  that  couctfption  takes  place  more  readily  after 
menstniation,  from  the  uterus  baring  been  in  a  state  fit  to  recetTe  tbe 
o\nim  for  purposes  of  fertilisation.  The  ovaries  evidently  diacliar|?» 
their  function  aitemaiely. 

The  blood  effused  into  the  ruptured  follicle  coaguUtes,  and  sabae- 
quently  behaves  exactly  like  an  encysted  clot  of  blood  in  any  otbcr 
such  sitnation.  Veasels  are  pushed  into  it  from  surroun<ling  parts. 
They  carry  with  them  the  elements  necessary'  for  the  formation  of 
tihrotu  tissue.  The  clot  consequently  becomes  intersected  in  all  direc- 
tions by  these  blood-vessels,  each  acting  as  a  source  of  couuectire 
tissne  development.  The  edge  of  the  clot,  however,  assumes  a  peculiar 
yellow  colour,  hence  the  name  rtT/n^  lutrtim.  The  cause  of  this  yellow 
colour  appears  to  be  a  fatty  degeneration  of  the  ori^nal  opithetium 
lining  the  follicle,  Af^er  the  effusion  of  blood  has  taken  place  the 
epithelium  appears  to  l>e  cast  off  and  renewed  up  to  a  certain  point. 
Tlie  shed  epithelial  cells  are  entangled  in  the  clot  and  undergo  fatty 
de'j:enenitio!i.  They  ultimately  become  converted  into  compound 
granular  corpuscles.  It  is  these  which  confer  the  yellow  colour 
upon  the  margin.  The  blood -clot  in  the  centre  gratlually  l>eoomei 
decolorineJ.  nnd  hsematoidin  crystals  may  occasionally  be  found  in  it. 

Tlie  ultimate  result  of  the  process  is  the  formation  of  a  small 
cicatrix — a  thing  just  large  enough  to  be  visible  to  the  naked  eVi*. 
Sfjmetimes,  however,  small  fibrous- tumour -like  bodies  (corpora 
fiVtrosii)  are  found  instead  of  the  above  cicatrices  (Fig.  SS*i).  Some  of 
them,  According  to  Patenko  (No.  I  .*J.  Ixxxiv.  1881,  p.  193),  are  hollow 
and  ri*ach  the  size  of  a  pea.  The  cicatrisation  drags  in  the  surface  of 
the  ovary,  hence  the  ovaries  of  women  past  the  climacteric  usually  have 
a  gnarled  mulberry-like  appearance,  and  become  extremely  hard  from 
the  excess  of  fibrous  tissue  within  them. 

It  has  been  a^sscrted  thnt  a  corpus  luteura  may  become  converted 
into  a  hydrops  ovarii,  but  the  grounds  fur  this  opinion  an*  in- 
sufficient. 


LUtralvTV  an  Strnrturr,  lirvelopfnrnt^  and  Futtftitma  cf  Ovaritt. — Acby  (Smooth 
Mtiscnlnr  Fibrr  inh  Arch.  f.  Anat.  Physiol,  u.  wwwnsch.  Med.,  1859.  p.  675  ;  ihi^L, 
1861,  |>.  tSH,**.  Balfour  (Structure  suu  I>evvlo|>iueat) :  Viuft-  J-  Micr.  Si*.,  xviii. 
1878,  p.  3S3.  Exner  {Lyiufih-I'aths):  Sitzuugsb.  d.  k.  Akad.  <L  Wisseucb.,  Wien.. 
Ixx.  1874,  p.  156.  Foulis  f  Development.) :  Tnuia.  Koy.  Soc.  Edin.,  xxvii  1S76,  ]•. 
Z\h\  atsQ.  Qiiiirt.  Jnurii.  Mie.  S...  xvi  lS"tf,  p.  IW) ;  a/*?,  Journ.  of  An«t.  uid 
Phpiol.,  xiii.  1K78,  p.  HM.  Grohe  iGrowtli  and  Disease):  An^h.  f.  path.  Alut.. 
jixvi.  I»tJ;j.  p.  271.  Harz  (HiHtolojsyi :  An.li.  f.  mik.  An*U,  ixil  1SS3,  \*,  S74. 
His  (Structure) :  Arch.  f.  niifc.  Anal.,  1S6{..  L  p.  151.  IQebs  t.Couiji.  Aiuit ):  Atrh 
f.  path.  ADftt.,  xxviii.  1843,  p.  301.  Luqaet :  <  ontribiilinn  k  letuflc  d«8  cmyi 
jaunes,  18S8.     Patadino  (Stmcture):  Sf*Uonzaui.  Komo,  wu.  iJS^^^i.  p.  l.V     Plase 


jaunfB> 

waldt:  Expor.  «.  Iiiitolog.  rntcniuch.  ut*.  d.  L-uiu]K-imior.  HyiicrtropUif  d.  OrMwii, 
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l^ia  SWL  -Hmru  Utdrom  CHrimii  wrrn  Ocwm  Tmrnamm.    Oyamx 
naiMOM*  ( K  M  DiUHk) 


•ABP,  oarABLIB^  AS» 


(«.  a)  Two  OriAftan  VMlrlM  or«vtliit«>tirf«Hl  with  UinM.  oam"r. 
4^  mtall  lirm»fl«n  vrmicW;  (r)  f>ra*Aati  \-ritli-ln  wrnivvrtuit  i>rf;AT  : 


1  1J^-»W^ 
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1888.  PfluKer:  Ueb.  d.  EiemUicke  d.  Saugetbwre  u.  dtM  Metuoben,  1863  ;  {move- 
ments oft  Ari'h.  r  Anat,  Physiol,  n.  wisspusi'li.  MM.,  ISfi©,  n.  30.  Plihal  (Struc- 
ture):  Arvh.  f.  iwth.  Aimt.,  v.  180E»,  ip.  U5.  Waldeyer :  Liicrstwk  und  Gi,  1870. 
Winkler:  Textur,  Struetiir  u.  Zell-Ii^bnn  in  den  Ailncxni  lU^f*  mcnM>hUrhtin  Eira, 
1870. 

Ifyirops  FoUiadatis  (Virchow). 

794.  The  (imiitian  follicle  natnmlly  cnntjiins  a  cletir  liquid^  which 
at  the  time  of  ru]>tnre  is  so  :il>iUKl;tnt  as  to  cause  the  folhcle  to  pro- 
ject u  a  little  cyst-like  botly  fnmi  the  tiiirt'ace.  This  liquid  Hometiinea 
becomes  excessive,  it  may  bo  iti  one  or  in  many  follicles,  so  that  the 
gland  is  beset  with  small  cy.sts,  the  biggest  of  them  usually  about  the 
size  of  a  hazel-nut.  The  cysts  often  contain  ova  (Rokiiansky,  Rind- 
Heiscli*  Fox). 

Tlio  condition  is  sometimes  accompanied  by  cin'hosis,  und  in  these 
cases  is  posaiblj''  due  to  it.  The  rigid  tissue  of  the  gland  prevents  the 
due  rupture  of  tlie  vesicles. 

Hydrops  of  the  follicles  is  sometimes  seen  in  the  new-born.  The 
surface  of  the  ovary  is  bossfil  with  cysts,  and  each  cyst  contiiins  an 
ovule  and  epithelium  like  that  of  a  healthy  follicle.  The  epithelium, 
hoM'ever,  is  absent  from  the  iarge  cysts  (de  Sinety  and  Malassez,  No. 
4»  V.  IH78,  p.  39). 


i     dri 


M^jtoidy  Der/iundt  and  Papillary  Tavimtrs. 


115.  In  the  development  of  the  (Graafian  follicles  and  ova  the  cylin- 
drical epithelium  covering  the  siii-face  of  the  ovary  becomes  depressed 
in  crypt-liko  \tits  which  are  puslied  into  the  substance  of  the  cortex 
(Pfliiger's  tubes).  The  deep  part^  of  these  Iwcome  solid  and  sub- 
divide into  a  number  nf  })ranche3.  Thest'  branches  In-come  further 
subdivided  into  minor  areas  or  islandts  as  it  were,  of  epithelium. 
One  of  the  epithelial  cells  enlarges  to  constitute  an  ovum,  while  the 
others,  acconling  to  Waldeyer  (No.  502),  are  anangetl  in  a  sphtrical 
manner  so  as  to  construct  the  epithelium  of  the  G-raaHan  follicle  or 
the  rttrmbrana  tjraniihfAii.  The  stroma  of  the  ovary  thickens  around  the 
epithelium,  and  thus  gives  rise  to  the  tunicie  externa  and  interna,  or 
fibrous  wall  of  the  follicle. 

The  process  of  foMirlc-fonuation  is  e.sscntially  that  of  a  budding 
from  the  original  solid  cylinders  of  cells  projected  downwards,  with  a 
subsequent  dehiscence  to  lunii  a  little  cyst-like  cavity. 

The  origin  of  the  niajoiity  of  the  cystic  new  formations  found  in 
the  ovary  seems  quite  analogous  to  the  above.  It  is  essentially  a 
repetition  anrl  exaggeration  of  these  phenomena — a  renewal  of  them  in 
adult  life  or  old  age. 

In  their  commencement,  and  indeed  throughout  their  entire  course, 
the  majority  of  cystic  tumoui*3  of  the  ovary  are  adenomata.  The 
cysts  are  an  accident  of  their  structure.     Thoy  difl'er  in  their  outward 
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configuration  according  to  the  course  tbey  pursue  in  tbo  later 

of  their  development,  but  they  all  seem  to  commence  in  the  tanw  vav. 

Sometimes  both  ovaries  are  affected. 

According  to  their  external  features  and  the  idiosyncra«e« 
fested  by  each,  there  are  found  to  be  chieHy  three  vuriftics  r  — 

(1)  Cystoma  ovarii  glandular^. 

(2)  .,  .,       impillart'. 

(3)  „  „     dermuideum. 


Kib.  aiT.— i^Mrnoit  or  4rrAiiiivTt.v  N>t'M>  I'okikim  or  ovari  moat  a  Ctimi 

(a,  a>aiUMl*llk«  (WuciMMiA  ■•rrplthvllmu  ;  {h,  6)  aumt  iMHmilnit  tyMir. 


The  eftrliest  stuge  met  with  is  where  the  subetHncc  of  the  ovary  ll 
beset,  cortex  and  medulla,  with  numbers  of  epithrliAl  prnrciCM  \Skt 
thoM  which  fihoot  ofT  in  the  normal  ovary  fnmi  thr  Ptluger'a 
They  rontinuo  to  bud  in  all  diirctions*  and  «Ofin  »  Rlit-like  oponii 
cluuinel  shuW!^  iuelf  in  the  mujority  of  them.  There  is  this 
however,  )»etween  ihehe  and  the  tike  strut-turefl  which  devt^lop  in  th» 
natural  ovar}'.  namely,  that  the  colU  do  not  develop  into  ovb,  bofl 
apparently  ex]>end  their  entire  energie«  in  projecting  new  adonujuaiisiH 
budfi. 
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The  ovar}',  at  this  time,  is  somewhat  eiilargeii  unri  feuls  solid. 
On  section,  a  number  of  minute  apertures  are  Been  which  might  be 
mistaken  for  primitive  Grnafian  vesicles.  The  epithelium  lining  these 
apertures  is  generally  cubical  or  cylindrical,  and  is  laid  down  in  a 
single  layer.     True  Graa-fian  follicles  will  probably  be  absent. 

AVithin  tlie  noniial  ovary,  lyiu^  iinlK'»Jtkd  in  its  stroiua,  are  found  little  coUec* 
tions  of  wliat  ApiN*ar  to  I>c  epithelial  cells.  They  ore  ofton  arratiged  in  rows.  The 
<irigiu  of  these  gron]iH  uf  celt.H  has  always  been  more  or  htm  of  n  mystery;  but  it 
atom*  to  tlie  author  that  the  most  feasible  explanation  id  that  they  nre  Btmply 
portions  of  the  original  epithelium  jtrojcctcd  into  the  nvarian  substflnre,  which 
have  remained  unevolved  into  Urnatian  follielrs.  .Similar  bodies  ate  met  with  in  the 
teKttcle,  iu  some  animals  in  great  abundance,  which  may  similarly  be  regarded  aa 
nnevolred  seminiferous  tubes. 

Heneage-Oibbes  (No-  ••08,  30th  January  1890)  augf^esta  that  these  may  bo  the 
starting- piiiut  of  ovarian  tumours  of  the  cystic-adcuomatoua  class.  It  is  likely 
enough  that  ovcasionally,  as  in  the  <!ase  uf  so  many  other  embryonic  reliquuF,  the8« 
may  bo  the  source  of  the  tumour,  although  in  most  instances  the  Oniatian  follicle, 
either  in  its  fuUy  or  under  developed  state,  seems  to  be  the  toeit$  natccndi. 


M^ 


Cystovui  Glittuiulare, 

In  course  of  time  the  sHt-like  apertui'e<i  increase  in  size  by  the 
umtdation  of  secretion  within  thcni.     They  become  rounded  and 

converted  into  true  cysts. 

In  the  q/stofmi  tjhimhthirc  th'.'re 
is  always  one  cyst  whicli  pre<lomi- 
natea  over  the  others.  It  iw  pro- 
vided with  an  outer  iibrous  and 
■an  inner  mucous  coat.  The 
mucous  coat  is  covered  by  cylin- 
<trical  epithelium  which  it  is 
alleged  is  sometimes  ciliated. 
Tlie  two  coats  above  referred  to, 
curiously  enough,  correspond  in 
appearance  to  the  tunica;  Hbrosie 
(externa  and  interna)  of  a  (iraa- 
Han  follicle.  Within  the  wall  of 
the  mnwsn  are  numerous  tubulai* 
glands  lined  w*ith  epithelium  and 
sometimes  branched  (Kleba  and 
Boettcher).  These  glands,  accord- 
ing to  Waldeyer  (No.  494,  i.  1K70.  p.  259),  secrete  mucus,  and  their 
mouths  are  sometimes  plugged  with  the  secretion.  They  become 
<iilat4'd,  and  secondary  cysts  may  thus  be  developed  in  the  wall  of 
the  parent. 

The  api>camnce  presented  by  the  tumour  when  of  !:irge  size  ia  that 
of  a  huge  lobulated  mass,  composed  of  one  Urge  and  several  minor 
cysts.     The  c}-sts  are  filled  with  a  more  or  less  gelatinous  fluid.     The 

VOU  II  -  r 
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UAjt  Ovfjiux  OrsT  SHOwtJea  Tint  SroiucH. 
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flmall  members  of  the  group  often  contain  a  thick  ropy  or  alorait 
solid  colloid,  while  the  contents  of  the  largest  arc  more  li>|uid.  TV 
liquid  hua  a  s()ecific  gravity  of  from  1005-I0H>.  white  a»oatic  hi 
ranges  from  1010-1015.  It  contains  jmrMumin^  and  Mehu  bos  fo 
metalburnin.  There  is  a  difference  of  opinion  aa  to  whether  the  col 
snbstance  is  simply  secreted  from  the  epithelial  celU  or  ia  the  nsstdl 
of  their  destruction. 

'WiiUlpyfr  (Xo.  4»4,  i.  1870,  p.  273)  Miys  Uiat  tli?  K^Mtrr  jHui.  uf  it  U  •  4lcriT«ltt« 
oftlie  4lirtH:t  iiieUittitqilitiKU  of  the  ppithflial  liiiiug.  'Ilir  rrlU  mw«]I  uM  bievM* 
globular.  A  raruolo-likc-  globule*  of  tteerctiou  U  accii  in  thvir  intirior.  Thia  it  ihm 
liiaolurgocl,  luiil  the  c<*U  iitu)*  or  may  uut  porub.     Ttii?  liijuiil  contrnto  of  tlut  Wfv 


h 


Kto.  M(».~Waij.  or  OLUtiiDLAii  CvnoMA  or  Ovarv  nMuwijitt  PtmiiATKip  iir  MKnoviidar 
(u)Owof  Clwgto»<U<>rth«*  wkII  <irtlif>  wc  l«<c<mlnK  >ttUt«t|«n«l  rofnlBi  to  Uw  aurk**;  Cl|a 
tft  an  Mrtter  cUtn  u(  tUUutli>n  ;  (r)  fitimiiit  oal«T  Will  of  (amil  ryi4. 


ejnti,  h«  ktatea,  aiv  smvua  liquid,  mioglml,  it  may  bv.  with  a  oartain  profMtite  if 
collokL 

The    tumour    tisually    has    a    pedicle    comftoMld   of  (1)   tlw 
mentuni  ovarii,  (2)  the  Fallopian  tube,  and  {'.\)  the  ramunder  of 
broad  ligament.     Arteries  as  thick  as  the  mdial  (AVaIdoy«r)  may  Iw 
found  within  it. 


OpUmui  Myxmdta  PtipiUarr, 

As  before  rvferred  to,  all  these  cystic  adenomata  of  tha  civiry 
develop  on  a  common  plan.  In  the  progreas  of  their  growtli,  bov- 
ever^  certain  distinctive  features  begin  to  show  themaelvM.  The  pn^ 
sent  ia  a  very  characteristic  form.     The  tumour  goea  on  ii 
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in  size  until  perhaps  the  trausfonned  ovar>-  is  about  the  bulk  of  a 
walnut.  C3*fittf  are  abuudant  within  it,  but  only  comparatively  seldom 
does  an  individual  cyst  reach  the  dimensions  of  the  main  cyst  in  the 


Fit).    3lW.— C'VSTJC    rAPH-LflMA    Or    OVARV    allOWiNd    THK    CaI  LIFL<JWKR<  LIKE    WaRTY    MaWOS 

rftoJEi-Tis'a  rnoii  tub  iNTEiuniw  or  the  Riiti-iied  Cthts  into  the  l*RitiT(>?ntAL  Cavitv. 


ordinary  glandular  form  juat  described.  From  the  wall  of  those  cysts 
there  begin  to  sprout  inwards  numbers  of  dendritic,  viUus-like,  warty 
bodies^  which  give  to  the  tumour  its  distinctive  papillomatous  features. 
Small  at  first,  and  usually  confined  to  one  »pot,  they  rapidly  come  to 
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distend  the  interior  of  the  cysts,  and  finally  cause  ru}>tnre  of  ihm 
walls.  The  warty  mass  then  begins  to  fiin^intc  externally,  and  pro 
jects  OS  a  huge  cauliHuwer-like  excresceuce  into  the  abdominal  cavity. 


fw,  Wl.— Otwnc  P4nt.u>ii*  or  OrAiiv()f  lOOThAin.) 
(d,  fl.  0,  It)  Pi|illtery  outgrawtlM  frnm  thr  tnlU  nf  two  xljATMit  m<<«  ;  (ft)  lilaad-VMaBto  t€  < 
((■)  Uwiw  taMiMHttat*  tw^wvm  th*  nem  with  wctloiia  of  twn  Urfs  vntau  tn  II ;  <d)  tmtmim  tf 

Towards  the  centre  of  the  tumour  there  are  always  some  c^rita 
as  yrt  arc  unntpturcd 

MicroitaijtknUy  rmmined,  the  dendritic  growths  hare  all  tlie 
ture  of  an  ordinarv  wart.     A  bunch  of  blood-veesela  eonstitatca 
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stem  of  each  mass  ;  round  about  this  there  is  an  enveloping  fibrous 
stroma  ;  wliile  the  surface  is  covered  by  a  layer  of  columnar  eitithelium. 
LuRchka  and  Virchow  (No.  13,  xi,  1857^  p.  46'J)  say  that  they  have 
seen  a  tumour  of  this  kiiid  in  which  the  eptthettuin  was  ciliated,  but 
that  is  not  always  titu  c^isi*.  Ujideniealh  tiie  epithelium  there  is 
sometimes  a  homogeneous  basement  membrane. 

They  have  a  tendency  to  became  capped  with  cartilage  (Thornton, 
No.  6.  1878,  ii.  p.  Srt2),  ami  incline  to  calcify  in  points,  no  that  the 
growth  assumes  psammoma-like  features  (Coblenz,  No.  13,  Ixxxii.  1H80, 
p.  268). 

The  tumour  is  often  accompanied  by  ascites,  and»  ns  might  be 
expected  from  the  fragile  natuie  i>f  iho  denilntie  tufta,  frai^menLs  may 
from  time  to  time  break  otf  and  be  found  in  the  Huid,  or  some  of  the 


Pia.  8ff3.— CUXS  OflTAIKED  BV  TaI'PIKO  TIIE  AKDOMBV  IHTO  WBICB  A  UaLIONAKT  (OVABIAXT) 
Tl*MOCII  Mad  RCrPTTItFri.  TlIR  LtQriD  WAS  THICK,  mOBLT  ALnUHIKDtra,  AMD  OOMTAIiTBD  A 
OOKtHDIRABLB  QVANTITT   Or   BLOOD  (  X  3£0   DlASCS.) 

(a)  LATgo  nueleateU  oellj ;  (b)  uinv  becotuiitg  Ritty ;  (c)  blood-corpuaetea. 

epithelium  on  the  surface  may  desrpiamato  and  similarly  bo  found  in 
the  ascitic  seilimcnt^  Thornton  (No.  G,  1.S78,  ii.  p.  351)  has  drawn 
attention  to  the  diagnostic  importance  of  groups  of  large  round  cells 
found  in  the  ulxlominal  liquid  in  tliis  disease,  lie  thinks  that  their 
presence  indicates  the  rupture  of  a  cyst  containing  papillornata,  and 
which  has  subsequently  infected  the  ppritonenni.  Although  this  may  be 
the  case,  yet  it  ha.s  been  allet^ed  that,  in  many  instances,  these  groups 
of  cells  are  sini|>ly  peritoneal  endotliclium  in  a  germinating  condition. 
Malignancy. — They  liave  a  decidedly  local  malignaut  tendency. 
They  do  not^  so  far  as  known,  give  rise  to  secondary  tumours  in  dis- 
tant organs,  but  if  the  smallest  part  of  the  tumour  is  left  after  ofierat- 
ing,  it  will  go  on  growing ;  and  if  2)iece8  of  the  tumour  break  otf  they 
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are  likely  to  form  new  attjichments  to  the  peritoneum.  They  are  also 
liahle  to  Weed  and  the  haemorrhage  maj'  prove  fatal. 

Doran  (No.  192,  xxxii.  1881,  p.  147)  descril>e8  one  of  thew 
tumours  in  a  seven  months'  firtUH. 

The  cause  of  the  funpating  tendencies  of  the  tumour  Wnldeyer 
believes  to  reside  in  the  hlood-vessels. 

Cifdotna  JJernundeuriL 

The  third  variety  of  cystic  adenoma  of  the  ovary  is  that  in  wliicb 
integumentary  and  other  vestigial  remains  are  found  mixed  up  with 
the  cystic  growth.  Such  new  growths  are  consequently  known  «s 
dermoids. 

Dermoid  cysts  may  reside  in  different  [wirts  of  the  body,  not  exclu- 
sively in  the  ovary.    One  of  thi'ir  favourite  seats  is  in  the  subcutaneous 


.     r^ 


Fio. 


. — 8KCT10X  or  A  Uamha  rot'Kt)  w  ak  i^vajiuii  Dkkmoid  nHOwnin  Oulnd  AcDti  xxd  DuCTk 


areolar  tissue,  but  they  also  occur  in  various  odd  and,  as  it  might 
appear,  inexplicuble  situations.  The  ovary  is  one  of  tlicse.  There  is 
certainly  no  part  of  the  boJy  in  which  they  are  oftener  seen  than  in 
this  organ. 

They  are  naualJy  large  tumours  composed,  it  may  lie,  of  one  large 
and  several  small  cyata  filled  with  colloid.  Tlie  fiTtal  remnants  which 
give  the  tumours  their  deteniiinaLe  churaclcr  lie  in  the  walls  of  th« 
cysts.  In  most  cases  the  wall  within  a  rounrled  patch,  perhaps  a  few 
inches  in  diameter,  shows  all  the  characters  of  skin.  Tlierc  is  a  thick 
derma-like  bjisis  in  tho  cyst-walJ  with  a  true  epidermic  superstructure. 
From  this  there  often  grow  one  or  more  tuft-s  of  delicate  hair.  At 
other  times  teeth,  single  or  in  rows,  project  from  the  epidermU-chid 
part  sometimes  along  M-ith  a  piece  of  a  jaw.  Barnes  (No.  34,  x.  N.S., 
p.  316)  has  found  what  appeared  to  be  an  orbit,  and  Haumgarten  (Na 
13,  evil  1887,  p.  515)  descril>es  an  eye  like  appendage.     Velits  (No. 
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13,  cvii.  18S7,  p,  505)  discovered  a  mammary  gland  projecting  from 
the  wall,  and  similar  cases  are  referred  to  by  llland  Sutton  (No.  6, 
1888^  i.  p,  959).  TJiero  is  a  skin  covering  and  a.  nipple  Avith  hairs 
around  it.  The  texture  of  the  mass  resembles  the  \irgin  gland.  Gray 
(No.  34,  xxxvi.  1853,  p.  433)  met  with  one  containing  hrain  substance  j 
and  Neumann  (No.  13,  civ.  1886,  p.  492)  found  a  ninsa  composed  of 
neuroglia,  ner\'e  fibres,  and  ganglion  cells. 

The  contents  of  the  cyst  are  more  or  less  colloid  In  character. 

It  is  very  ditficiilt  to  account  for  these  remarkable  growths.  They 
have  been  regarded  as  examples  of  parthenogenesis  in  the  manmial, 
but  this  will  not  explain  their  occurrencu  in  [mrts  of  the  budy  other  than 
the  geiiiul  glands  and  passages.  Another  exjjlanation  is  that  they  are 
due  to  cells  of  the  epiblast  which  have  become  misplaced,  hut  this 
again  would  not  account  for  the  formation  of  a  compound  stnictnre 
like  a  mammary  gland  or  an  eyeball.  Waldeycr  supposed  that  in 
their  origin  tliey  were  simply  glandular  cystuidji  as  in  ihe  group  first 
described,  but  that  the  epithelium  took  an  eiiidennic  characters  (No. 
494,  i,  1870,  p.  300)  as  tlie  tumour  contimied  to  grow. 

fHh^'f  Ttdnours  of  the  Otvnj. 

796.  Fibrous  tumours  have  already  been  referred  to  (p.  429)  as 
growing  from  the  cicatrices  of  ovidation.  Large  fibrous  masses  are 
occasionally  seen. 

A  tumour  composed  of  fibrous  tissue  with  islands  of  cartilage 
in  it  occurs  sometimes  in  the  ovary  of  the  child.  It  may  grow  to  the 
size  of  a  coco-nut. 

A  myoma  occa-sionally  shows  itself  in  the  organ.  It  is  of  the 
non-etriped  variety. 

These  form  the  usual  benign  inmouni. 

Cancer  and  sarcoma  are  also  met  with.  The  cuncer  is  haid  or 
soft,  and  tends  to  aH'cct  secondaril}'  the  neighbouring  lymph-glands  and 
periton*Mim.  The  sarcoma  sometimes  constitutes  a  huge  mass  filling 
the  ab<ionien.  Klemens  (No.  j07^  xxv.  1S73,  p.  29)  records  one  of 
eighty  pounds  weight      It  is  either  round-  or  spindle-celled. 

Tubercle  of  Uil*  ovary  is  usually  chEirnctcrised  by  the  presence  of 
cheesy  masses  in  the  substance  of  the  gland.  One  of  the  dangers 
arising  from  it  is  the  supervention  of  a  tuliercular  peritonitis. 

Of.NKRAL   LlTKKATl'BE  ON   OVAntAJf   AKD    PABOVABIAN   TUMOUBS. 

Bantock  (Path,  of  LTiiilooiilar  Cysts):  Tr&ut.  Ob«e.  So(\  Loud.,  xr.  1871.  p.  105. 
Bocttcher  iDcv('lo|nmnit  of  MuUifmulnr  Cysta):  Art'li.  f,  (with.  Aiiat.,  xlix.  1870, 
p,  '-ilT.  Brodowski  (I'^-srs  witli  (iliiiti^l  Ki>itheliimi}:  .\nli.  f.  |tjirh.  Aiiat..  Ixvii. 
1870,  p.  2'6\.  Doran:'Clin.  and  Path.  Otwrvations  on  Tuiiioura  of  tlie  Ovary. 
Kallopian  Tnti^,  and  Umnd  Ligini<'nt,  1H8^.  Duncan  (Ovarinn  Dropsy):  Med.  Timea 
and  u&x..  1885,  i.  p.  271.  Eve  (Origin  of  C^rvtic  Adenoma):  Trana.  Path.  Soo. 
Lond.,  xxxrii.  lH.StJ,  ]».  34.'J.  Fischel  (Parovarian  CysiU) :  Arch.  f.  0^•nlM!kol.,  xv. 
1880,  p.  108.  FriedtMnder:  Ziir-  Anatomie  der  Cyatovarif^n,  1H7G.  ICilliAn  (Par- 
nvArian  Cy»tt«) :  Arrh.  f.  Uynai^k.,  xxvi.  ISfifi,  p.  4rtO.  Malassez  iHi»to|ogy  of 
Timioun) :  Htdl.  Hw.  anat.  de  Par.,  xlix.  187-1,  p.  314.     Patenko  (  DcvHoiimcnt 
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of  Fibrous  Bodies  iu] :  Arch.  f.  path.  Anat.,  Ixxxiv.  IS81.  p.  1»S.  Poupind :  l>» 
la  g^tcrfttisAtion  ilea  kysteii  el  tumeiirN  uinthuliiklM  dr  Toviiire,  1836.  Schlegtendal 
[MA]i(^&n(<v  of  OvRriau  Cystd) :  Ki-r).  Klin.  WohiiKchr,.  xxiii.  188rt.  hp.  '.'ri,  4ii. 
Simpson  fSir  J.  Y.]  (Ovftriau  I»ioi»hyl :  /«  Aj>  Works  (Discura  of  W  iiin#iii  ,  iiL 
1871*  \K  394.  Sutton  X'ystH  nith  Mm-.  Meuil>.):  Tmiis.  OUt.  Soi-.  Ixtmi  .  iix. 
15S9,  i>.  339.  Thornton  (DiagnoHiH  uf  MitligiiKiil  Tuinoura,  vtc. }:  Bril,  M«d. 
Jmini.,  1S7S.  ii.  p.  Sf.l. 

Cystoma  Ovarii  /'a/'iV/arr.— Coblenz  (OvKrian  Psjiillnmii)  t  Arch.  f.  |«tli.  Aast. 
Ixx^fii.  IK^O,  p.  26S.  Doran  if'roliferatiiu;  Cyais  m  scvm  Mim.  Ftrttu):  Tna^ 
I'ttth.  8oc.  Lond..  xxxii.  1880.  p.  147.  Gusserow  and  Ebcrth  iL^rge  FibnMs 
Capillumu  of  liotli  Ov&rira)  :  Atl-Ii.  f.  ]iatli.  Aiiut.,  xliii  1^(1^,  p.  14.  Lee  flVnC- 
lomA):  N.  York  Med.  Joum.,  xxxi.  1880,  ]>.  40;t.  Thornton  i  PapillontA-UiiHttig 
UystK):  MikI,  Tinipn  aud  Gw..  1S81.  i.  p.  21S.  ▼.  Velita  l<.'iiiatiHi  ^apilUry  *  y»t/: 
Ztichr.  f.  Uehurtsli.  u.  (Jyimrk.,  xvii.  I88W.  p.  *J3'jJ. 

Ci/stoma  /^rriHou/ru m.-Baum^arten  (Cyst  with  Ey»-Hk«  Amiendagei):  Atek. 
r.  path.  Anat,  evii.  1887,  p.  M&.  Bdttlin  (Pi'velopmcnt  of  Tr«th  in  Orariaa 
(;v«tii) :  Aa'h.  f.  path.  Anat.,  cxv.  1889,  p.  493.  Gray  (Hrain-eoiitAiniiig  CtA): 
Mvd.Chir.  TnuiM..  Loud.,  xxari.  1853,  p.  433.  Lee  U'cniioid  Cvat*l :  U*^- 
Chir.  Truns.,  Loud.,  xliii.  1860,  n.  93;  iHneuasioH,  Med.  Tinu's  and  r,v  .  18«Q, 
i.  p.  302.  Lefrao&r :  I''t»de  aur  lea  kvates  derrooides  do  I'ovaire.  1884.  Moore 
(Dermoid  Grata) :  Tram.  Path.  Soc.  I^nd.,  xviii.  18«6,  p.  190.  Blank:  Sla 
H«itrag  zii  a«n  Demiuidky»tomcn  dei  Ovarium,  1887.  Neumann  (Dermoid  with 
Nerve  Sulatanoe)  :  Arch.  f.  {nth.  Anat.,  liv.  18S«i,  p.  492.  Rohn :  Anatomk 
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Aix'h.  f.  patJi.  Anat.,  ivii.  1887,  p.  505,  WaJdeyer  (Di-rmoidh):  Anh.  f.  Oyoa»k. 
i.  1870,  p.  'lh2. 

CoRtenU  of  Ovorian  Ci/*'-!'' —  Adams  (Cholc'teatoniatou*  Tuniourt:  Tr»n*    Path. 
lSik\  Loml.,  lit.    IS50,    p.   401.     Gbnner  (Chemical   Uiai;iiuMN  of  Ovai 
/tschr.  r.  Ouhtirtali.  ii.  Oynak.,  x.  1884,  p.  103.     Hammarstcn  iMm.  ^i>d 

Paralbumin  I :  U)i«ala  Lakaref.  Kurh.,  xvi.  1880,  p.  4*11.  Meho  ,An.il>M«  of 
Ovariau  Liiiuida) :  Aivh.  ^•\i.  de  m^d.,  1867,  ii.  h.  524;  tfnd.,  1H81,  ii.  u  267; 
o^,  J.  de  phami.  ot  (.-him.,  xi.  18K.''»,  p.  or>.  Sciimitt  (Comi<09ilion  of  Uwiaa 
Uquid):  .1.  He  «'.  n\vt\.  \{v  Lilly,  ix.  1MS7.  p.  '^ti;**. 

^/ireomd.— Asbton  (.Sarxmia) :  Ob.st.  (.tax.  Cincin.,  xii.  1889,  p.  69.  Codder 
(Sitnimia):  N.  Y.  Mcil.  Keo.,  xxviiL  1885.  p.  498.  Jones  y KndotheliaoAl : 
N.  York  M*k).  Journ..  1889.  i.  p.  337.  Herts  (Sarvomai:  Arvh.  f.  |*th.  AmL, 
xxxvi.  1866,  p.  97.  Wenninflr  (Knomioua  iSanoiita):  Am.  J.  Obat.  N.  V.,  ni. 
18^8.  p.  1214. 

(Anuvr.  — Boettrer :  IVli.  Tumoren  iiiMU'sondcre  tib.  e|Titheltale  Ovariahti' 
monii,  ISS2.  Bolat  [Primar)-  Cunccn:  Am.  .1.  Ob»l.  N.  Y.,  xxiii.  1890,  pu  61. 
Brown  ll*riniary  Cancer  of  both  Ovarii's):  X.  Y.  Mod.  Rec.,  xri  !*~^v  ■-  '»5; 
ft/w.    ;('an''er  nf  Ovaries  and    IVritonenui;.   \.    Y.    MmI.    Roc.,   xiv.    !  • 

Dcbold  :  tVb.  Ovariem-Arcinomo.  1884.     Wittrock :  Trh.  Ovariancai  -.J. 

C'Aoa«frc>ma.  — Dickinson  iChondruma  in  Cirl) :  Traits.  Path.  Scr%  Loud.  ixTt 
1873.  p.  192.  Leopold  (Solid  Tumonin  of  Ovary);  Art-h.  f.  Gynaek.,  vL  187«» 
p.  \^\^,     Reiss  :  rcK*r  Karhondrnma  Ovarii,  18K2. 

Tuhcrrlr.  Comil :  CotitAf^on  di>  la  ttOierculoRe  i>ar  Itra  muqueiuci  fCoiijrrc*  dr 
la  tntM:r('ul<'Hr',  Kh^"^.  1"  M-ancc;.  Daurios :  lA-  U  Tutx^nniluM  g^nitale  (diAx  U 
frnimr.  lss<t.  Griffith  iTuWidt*) :  Brit.  M^I.  .I.xiiii..  Ismn.  ii,  ii.  |04«.  Kemr: 
GenitaituL^rcuIn^'  dr»  ^V^•ilM^>^  iSHrt.  Lindsay  Steren:  *«laji|t.  Med.  Journ. ,  Jaa 
1883,  p.  1.  Weig:ert:  Arch.  f.  [«th.  Auat.,  Ixvti.  U7#.  p.  M4,  WeUs 
(Tubercle):  Trans.  Path.  Soc.  Lond.,  xv.  1863,  ji.  175. 

//>rMit.  — Smith  vHemia  of  Ovaiy) :  Brit  Oynaec.  Jonm..  \%i&,  L  p.  321. 
Tait  [Hernia  of  Ovary) :  Brit.  Gynaec.  Joom.,  1885,  i.  p.  S28. 


Injfamnuiiinn  of  ihf  Ovary, 

[Oi'tpboritis  (utoff*op<f^  ^nny  t^tvi)  or  Ovaritis.] 

797.  The  ovary,  like  any  other  vascular  atmcturc,  may 
inflamed.     It  may  even  suppurate,  aud  when  so  tho  inthttntnation  U 
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u&ually  of  septic  origin.  The  tlisease  is  accomijanied  b}'  pain  evidently 
alike  witii  that  of  an  influmed  testicle.  A  painful  ovary,  however,  it 
should  be  remembered,  is  not  always  inflamed.  The  ovaries  of  some 
women  arc  hyporsensitivc  without  thoro  being  any  apparent  morbid 
lesion  to  account  for  the  ocourrent'e.  The  pain,  moreover,  may  be  due 
simply  to  want  of  tone  in  the  pelvitj  venous  system,  with  resulting 
distension  of  the  ovarian  veins.  Adhesions  may  form  around  the 
organ  which  permanently  bind  it  down  in  an  abnormal  position. 

Cirrhosis  of  Ovary. — The  ovary  soniotinies  becomes  extremely 
hard,  and  when  examined  microscopically  the  hiudness  is  found  to  be 
due  to  excess  of  fibrous  stroma.  The  condition  appears  to  bo  analogous 
to  cirrhosis  of  the  kidney  or  liver.  Cysts,  not  of  great  size,  are  found 
scattered  through  the  substanoo  of  the  organ.  They  look  like  Graafian 
vesicles  which  hava  been  unable  to  come  to  the  surface  owing  to  the 
cirrhotic  impedimejit,  antl  consequently  have  l^ecome  over-distended 
with  tluid, 

DisplacinMnh  of  the  Ovary. 

798.  The  commonest  is  into  Douglas'  pouch.  It  is  said  to  follow 
increase  in  weight  of  the  organ  as  from  chronic  congestion. 

Hernia  of  the  ovary  occasionally  takes  place  into  an  enlarged 
canal  of  Nuck,  or  into  tho  labium  majus.  It  becomes  painful  and  is 
often  removed  for  a  tumour, 

OENERAI.    LlTFIUTUIlB   OK    PaTHOLOOY  OP  OVAHIES. 

Charteris  (Malignant  Diaca.se  of  both  Ovaries):  Brit.  Med.  Joum.,  1875,  ii. 
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799.  Thk  entire  buccal  cavity  ia  lined  with  n  mucous  mem- 
brane, dunnely  Hbrous,  covered  by  fitmtiftetl  epithelium,  and  cnn- 
taining  glanda  of  various  kinds.  Underneath  this  ia  a  looser  sub- 
mucosa  also  fibroiis  in  its  structure.  The  submucosa  will  be  found 
to  Ik?  crmtinuous  with  the  periosteum  at  poiiiU  adjacent  to  hone  such 
as  tht^  hard  [mlate.  .It  ia  most  abumhirit  uii  tlie  ^^lliiis,  wheri'  iL  iti 
great  part  coti'^titutes  their  cuahioti-like  pad. 

The  g'lands  contained  in  the  mucosa  are  chiefly  mucous.  They 
are  tubular  in  strncture  and  have  a  mcemofte  iliatribution ;  ihf*ir 
extremities  terminate  in  acini  and  extend  downwards  into  the  sub- 
mucosa. Some  of  the  tubular  glantls  uruuitd  the  circunivallute 
jtapilhe  of  the  tongue  are  said  to  secrete  wi/a'ti,  while  others  near  the 
li[)  secrete  lM)th  stiHm  and  muens.  The  mucous  glands  of  the  buccal 
portion  proper  of  the  nnicoiis  membrane  are  comparatively  few  in 
number.  In  the  red  parts  uf  the  lipa  sebaceous  glands  are  found 
abundantly,  most  fio  in  the  upper  lip  and  at  the  angles  of  the 
mouth. 

The  whole  membrane  is  more  or  less  covered  by  papillx.  They 
are  of  great  Rize  on  the  surface  of  the  tongue.  In  this  situation 
chiefly  three  kinds  are  distinguished,  namely — iUg  jHi/"rni,  which  are 
most  abundant ;  the  fitntpfifrm,  which  come  next ;  and  the  circumvolhU^ 
whicfi  are  comparatively  few  in  number.  The  circumvallatc  papillai 
are  distributed  in  a  V-8hu]>ed  lino  towards  the  l;ack  of  the  organ. 
The  terininal  branches  of  the  sensory  nerves  run  up  into  the 
papillie. 

Follicular  lymph-glands  orcur  on  certain  parts  of  the  tongue 
similar  to  ilntsn  nn't  with  ni  thr  small  iiitcstiiip.  They  are  most  niimer- 
OUB  and  best  developed  towards  the  root  of  the  tongue.  Flask-shaped 
depressions,  large  t'liougb  to  be  distinguished  with  the  n«iked  eye,  are 
seen  on  the  surface  of  the  lingua!  miuoiis  membrane.    The  epithelium  of 
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the  mucosa  lines  these  depressions,  and  the  lymphadoiioid  «tructune« 
are  embedde*!  in  the  underlying  fibrous  coat.  They  take  the  fcetii 
either  of  several  round  isolated  lymphadenoid  atriiciurea  or  they  are 
fused  into  one  lai'ge  lymph  gknd- like  body.  Each  of  them  is 
surrounded  by  a  spuiious  capsule  foimoil  by  a  condensation  of  its 
reticulum. 

The  tonsils  are  in  great  part  constituted  of  similur  l)^mph-gland- 
like  tissue.  Small  inversions  of  the  mucous  membrane  covering  thu 
toneil  lead  down,  as  in  the  case  of  the  tongue,  to  l^'mpliadenoid 
bodies  more  or  less  isolatetl  aud  closely  resembling  thus^  just  dttscribed 
on  the  bjick  of  the  tongiie. 

The  h/tnphvfsn^ls  cf  (he  lips  anastomose  with  those  of  the  skin  in 
front  and  witli  those  of  the  buccal  mucous  membrane  behind.  The 
llfmjffi-vf^iieU  of  the  Umgue  form  a  network  in  the  submucosa.  Com- 
pftratively  few  of  them  are  found  in  the  mucosa  itselL  They  sub- 
sequently join  the  deep  lymphatics  of  the  neck. 

Tlio  hLM/tl-rrsjtrls  of  the  buccal  mucous  mem>)rane,  like  the  lymph 
atics,  :u'e  distributed  in  a  double  set,  one  in  the  submucoea,  in  which 
the  YCftseU  are  hirge  and  the  meshes  wide,  and  one,  finer  and  more 
closely  knit,  in  the  mucosa  proi>cr. 

The  tongue  is  essentially  the  organ  of  taste,  and  it  is  snpplied 
chiefly  by  two  smsorjf  nertfts:  (1)  the  limjml  or  ^usiaiojy  branch  of  tht 
fifth  ramifying  in  the  anterior  two-tliirds  of  th^  organ ;  and  <2)  tht 
iirupttU  fntiwJi  of  thr  glo»sn-pharvnrifa!.  It  is  also  sometimes  held  that 
fiifres  i if  the  cJufidtt  ft/mpaui  paiticipate  in  the  function. 

Thf  hi/]nt{flit!t,ntl  is  the  motor  nerve  of  the  organ. 

The  nerve  K))res  are  muduUuted  and  non-meduHnted.  Those  which 
are  medullated  termiiuite  in  end  bulhs,  while  thtme  which  do  not  [losseas 
a  medullary  sheuth  end  either  in  free  points  in  tlio  cpitltelium  of  the 
papilleo  or  in  the  bodies  known  as  taxU  buJi.  The  latter  are  rery 
numerous,  more  especially  in  the  walls  of  the  sunk  part  of  the  moeoas 
mcmbnuic  round  the  circumvallate  papillae 

The  sense  of  tast^  nmst  not  Vie  mistaken  for  that  of  ^i 
Flavour  is  dependent  upon  the  olfactories.  Tnste  may  be  said  to 
capable  of  ranging  over  sweet,  bitter,  salt,  sour,  and  alkaline. 

llie  saliva  is  secreted  in  Man  chiefly  by  the  {larutiil,  the  sal 
maxillary,  and  the  eublingual  ghindx.  The  former  of  these  is  a  pure 
saliva-secreting  urguti.  while  the  other  two  secrete  saliva  and  mucus^ 
The  parotid  or  Stenson's  duct  pei-foratca  the  buccinator  mnsde  sad 
opens  into  the  mouth  opposite  the  second  upper  molar  triotb.  Thr 
submaxillar}*  secretion  is  conveyed  to  the  mouth  by  Wharton's  duCt 
opening  on  either  side  of  the  fm^num  lingui*^.  The  sublingiuU  opoos 
by  several  channels  of  exit,  known  as  the  RiTinlan  ductS,  under- 
neath the  tongue.  One  of  these  ductA,  larger  than  the  iitliers,  ta 
called  the   duct  of  Bartolin  ;  it  diverges  into  Wharton's  ducL 

Both  the  s;divu  and  the  geneml  secretion  of  the  muuth  (mucos 
saliva)  in  health  have  an  (ilkatine  reactim. 
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The  Lips. 

SOO,  In  cvoLipoua  pneumonia,  during  an  attack  of  influenza,  and 
in  various  other  feverish  states  of  the  body,  a  vesicular  eruption  com- 
monly breaks  out  upon  either  the  upper  or  lower  lip<  It  conimoncea  as  a 
painful  swelling  on  the  surface  of  which  vesicles  booh  begin  to  show 
themselves.  The  contents  of  the  vesicles  are  usually  serous,  but  later 
on  may  become  purulent.  In  from  three  to  seven  days  the  vesicles 
dry  and  leave  a  scab  which  in  course  of  time  is  thrown  off. 

Symmeni  ["So.  6,  1893,  i.  p.  119)  bas  isolated  a  green  organUin  from  tlic  vesicles 
of  herpes  occnrring  in  a  case  of  pneumonia,  whiyh  lie  calls  bari/lus  viridana,  Wlien 
a  pure  culture  of  thin  organism  is  injected  under  the  skin  of  the  car  of  tho  rabbit 
it  occasions  an  alTnofid-like  swelling,  which  in  course  of  time  suppurates  and  leaves 
a  puncheU-out  woiiud.  TIio  only  organism  present  in  tho  suppurating  area  is  that 
above  mentioned.  In  course  of  time  the  wound  heals,  but  leaves  a  bald  patch,  nliku 
with  that  of  alopfchia  areata.  Tlie  bald  patches  can  be  produced  time  after  time 
by  successive  iujections  in  tho  saiuf  auinnil. 

Inflammatory  affections  of  a  phlegmonous  tendency  occasion- 
ally affect  the  lips. 

Enlnrgrjnejii  of  the  Lips, 

The  lip,  or  a  ridge  of  it,  sometimes  becomes  chronicAlly  enlarged 
in  strumous  children,  and  may  be  iiccompiinied  by  swelling  of  the 
cervical  lymph  glands.  Another  form  of  this  macrocheilia  or  large 
lip  is  caused  by  a  aivenwus  diialafion  of  Ike  htmph-ir-iisrls  similar  to 
that  seen  within  the  tongue  in  the  condition  known  as  macroglossia. 


TuvKmrs, 

Cancer  is  of  course  one  of  the  commonest  tumours  of  the  lip. 
The  cancerous  infiltrution  di3velops  a  hanl  and  horny  crust  comjiosed 
of  epithelium  and  cell  nesU.  It  tends  to  ulcerate  and  to  infect  the 
neighbouring  submaxillary  glands.  The  Umer  lip  is  almost  always 
the  seat  of  it. 

An  adenomatous  growth  taking  its  origin  either  from  the 
selmceous  or  sweat  glands  occurs  on  the  lower  lip.  It  is  a  bo<ly 
usually  about  the  size  of  an  almond,  and  on  minute  examination  is 
seen  to  be  composed  of  a  mass  of  gland-acinus-like  alveoli  lined  with 
more  or  less  cubical  cells. 

One  of  the  lips  is  occasionally  the  seat  of  a  hard  chancre.  It 
does  not  usually  tend  to  ulcerate. 

Congenital  Anomalies.    (See  MalfQ}-n\ai\Qns.) 
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The  Moinn. 
SUnnatitis  (o-ru/ia,  Iht  mmUh^  and   ilii\ 

801.  The  commonost  of  tho  various  inflammatory  affections  of  the 
buccal  cavity  are  thusti  which  atibct  the  mucous  mombrano  rapcr 
ficially.  la  one  fomi  (noma)  the  deep  textures  of  the  cheek  are 
involved.  Of  the  sui)erfiei;il  varieties,  several  are  deacrilwd,  mor« 
particularly  from  the  clinical  point  of  view.  The  r^tiirrhal,  n^jkth 
jtatasUkalj  uiceraiicf^  etc,  are  among  those.  There  is,  however,  mi 
difticidty  in  making  out  the  essential  ditferenee  between  some  of 
thorn  ;  most  of  them  seem  to  he  parasitical. 

The  erythematous  or  catarrhal  forra  is  characterised  by  patcbci 
of  vascularity,  punctiform  or  more  outspread.  The  month  is  at 
dry,  but  soon  the  secretion  of  mucus  and  of  saliva  incroasea.  t)n 
congested  patches  may  be  seen  little  clear  vesicles,  the  mucuus  glands  of 
the  part  in  a  half-cystic  conditiou.  It  may  be  occasioned  in  children 
by  teething  or  by  gastric  disorders ;  in  the  adult  it  is  often  the  renult 
of  the  irritation  from  a  decaying  tooth. 

Whore  the  irritated  spot  is  caused  by  a  decayed  tooth  it  may  in 
course  of  time  assume  the  form  of  a  granulating,  fungating  nuu^  Aod 
haemorrhage,  often  severe,  may  take  place  from  it. 

In  tho  aphthous  variety  (from  airrci,  I  inflame)  or  Thrush, 
minute  su]>ertieial  ulcei's^  ur  rather  excoriations,  occur  on  tlio  inflamed 
basis.  Any  part  of  the  buccal  mucous  membrane  may  be  affectod  as 
far  1>ack  even  as  the  soft  palate.  The  gums  and  tongue  are  oocottoo- 
ally  implicated.  Little  iwtches  of  gray  membrane  show  theixLieires 
on  the  red  surface,  which  when  removed  are  found  to  be  impngnafced 
with  tho  bnuiching  septate  filaments  of  the  so-ciilled  OuUum  lUbieont  «/ 
Robin,  The  patches  of  membrane  tend  to  become  confluent ;  their 
removal  is  effected  with  difficulty  and  leaves  a  bleeding  surface.  The 
underlying  pajulln'  are  thus  st^metimen  laid  1)are. 

V.  Bohn  (quotetl  by  E.  Fraenkel)  was  of  opinion  that  the  jJaqu^  of 
membrane  was  caused  by  a  fibrinous  effusion  underneath  the  epi~ 
thelium,  1>otween  it  and  the  tuni«>a  propria  of  the  mui>JKi.  K. 
Fraenkel  (No.  13,  cxiii.  1888,  p.  49-4),  while  agreeing  with  v.  l$oha 
as  to  the  flbrinous  nature  of  the  i>atch,  states  that  the  patch  Uea  on 
the  s\u^aco  of  the  epithelium. 

The  i/iiffimsnu(  met  with  in  the  membrane,  and  which  con  bo  held 
oa  etiologically  related  to  the  disease,  according  to  Fni<*nkcl,  are  COCCl 
dlone.  They  are  of  the  same  types  as  those  found  in  pus.  It  seeni* 
likely  that  the  presence  of  oidium  and  other  conidial  growtlis  is  merely 
fortuitous. 

It  btf  been  luppoted  that  the  disesM  insy  be  ooufenvd  from  the  bovine  mammal 
to  M»n.  DavM  (No.  107. 1847.  il.  p.  3171  iwya  that  ht  haa  c%\tmmetiu\\\  \itu\t^i 
tbr  tnuvuiimion  of  tit«  Iiunun  diwue  to  tlic  covr,  and  liu  ten  what  hr  rail*  "  foot 
and  muiitli  diacaas "  communicated   U*  Man   thnHigli  ttit*  aninial'fl  milk.      U  U 
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questiouftblc,  however,  wlictlior  the  apUthoiLs  coudition  of  the  month  referred  to  hy 
him  U  trite  "  foot  ami  mouth  dt8ua.w  *'  of  atiirjialft  as  kiiowu  in  this  cuuutiy. 

Curiously,  however,  as  Wartiig  on  thi»  allegation,  a.  iH.'ciitmr  diueaiw  has  bt>«u 
described  by  llutehinsou  (No.  6,  1867,  i.  p.  133^)  in  whii^-h  the  liim  and  month 
are  the  seat  of  ulccrt)  and  in  wliich  a  skin  dlseafle  nlfnct!)  tlic  hnnch  antt  feet.  It 
very  frtHiuently  pro*'es  fatal  unless,  a»  asserted  hy  Pollock,  it  be  trfuted  by  the  od- 
ministntiou  of  opium,  wlien  a  more  ur  less  com|ileto  recovery  usually  t'ollowu.  Of 
the  znoBt  charactdrititie  cases  oWrved  by  Huti-'hinson,  two  of  thi*  iudividuals  tiffecti>d 
were  tanners,  one  a  faruicr,  one  a  c'lorgymaii,  and  one  a  gentleiimit  of  no  oct^uijation. 
They  all  reiuded  iu  the  country,  hut  there  was  nothing  to  lead  to  the  supposition 
that  the  disuaKe  bad  been  eouimtiuicateil  from  the  lower  aniuiials, 

Gangrenous  stomatitis,  water  -  cancer,  or  noma  (vo/17, 
from  i'</ibi,  I  Hpreaii,  iis  of  caiiCLTuuH  surcs),  is  a  much  more  seiious 
disease  than  any  of  tho  forma  of  stomatitis  just  described.  It  usually 
occurs  in  cachectic  female  children  from  throe  to  eight  years  old,  and 
often  aft(*r  measles  or  other  debilitating  disease. 

A  hard  nodule  forms  deeply  in  the  tissues  of  the  check,  but  pro- 
jecting towards  the  nioutk  Tlie  mucous  membrane  within  u  few 
hours  becomes  undermined,  detached,  and  gangrenous.  It  may  hang 
in  shreds.  In  the  cnnrse  of  a  day  or  so  after  the  mucous  surface  has 
broken,  the  skin  of  the  ohcfk  over  the  infiltrated  mass  is  seen  to  jire- 
sent  a  bluish-red  blush,  and  this  is  followed  very  soon  aftcrwanls  by 
a  black  gangreuous  slough.  A  perforation  of  the  cheek  Uikes  place  by 
the  separation  of  the  dead  parts,  and  the  child  usually  dies  from 
blood-poisoning.  If  life  is  prolonged  beyond  a  few  days,  the  gums 
may  slough  ami  the  whole  siuTounrling  parts  of  the  cheek  become 
infiltrated  aiitt  u!dennitoua. 


Lingird  (No.  59,  18S6,  ii.  p.  159)  has  found  tho  saioe  diiieaso  in  cidves  and 
monkeyK  Tho  lung  lHH;omcs  Hccoudarily  afTisi-teil  with  gaiigri'iioiis  punumouia. 
From  the  edge  of  thft  wound  in  the  cheek  \it  liai)  no  dilliculty  in  detachijjg 
qoantiliea  of  a  baeillux  bometimes  elongated  into  threado.  Iuo<rulation  of  rabbits 
with  thia  bocilluN  calU  forth  a  jwricarditis  with  half-purulentlookiiig  ]>atc}ics  on 
the  surface  of  the  heart,  almost  wholly  composed  of  this  same  bacillus. 

Stomatitis  is  a  common  accompaniment  of  Scurvy.  The  gums 
are  the  paits  chieli}'  att'ected.  They  are  swollen  and  infiltrated  with 
eflused  blood,  the  teeth  become  loosened  in  their  sockets,  and  the 
slightest  injury  is  sufhcient  to  cause  the  BwoHen  raucous  membrane  to 
bleed. 

Syphilitic  stomatitis  assumes  a  superficial  character;  it  occurs 
in  the  second  slaj;e  of  the  disease  and  takes  the  form  of  raised  epi- 
thelial patches  (phi<|uc;^  muqueuses)  located  iisually  towards  the  angles 
of  the  mouth.  These  must  not  be  confounded  with  the  deep  ulcers 
which  are  found  on  the  tongue  and  other  parts  of  the  montli  In  the 
tertiary  stage,  and  which  are  caused  by  the  disintegration  of  a 
gummntous  mass.  The  above  are  simply  part  of  the  secondary 
eruption. 
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Mercurial  stomatitis  ends  in  the  formation  of  umAlI  Qlcvn 
which  are  located  on  the  gums,  on  the  inner  aspect  of  the  lipa  and 
cheeks,  and  on  the  border  of  the  tongue.  The  underlying  miiooaa  ia 
infiltrated,  and  the  iilcers  are  either  mere  exconations  implicating  th« 
mucosa  alone,  or  they  are  deeper  excavations  extending  into  the  tnh- 
iDOCosa.     The  condition  is  accompanied  hy  salivation. 

Some  cases  of  stomatitis  have  been  alleged  by  Hutchinson  <Na  6, 
1887,  i.  p.  7H1)  to  be  tubercular.      (S^e  Tnf>*-mtJur  Mmik) 

Diphtheritic  and  Croupous  Inflammations  of  Mouth. 
^See  Diphtha-'ut,  Sect  G24.) 


The  Tonguk. 

AcxiU  GltWfitis, 

802.  Contrary  to  what  might  be  expected  in  the  case  of  an  organ 
ao  vascular  and  so  abundantly  supplied  with  lymphatics  as  the  tongue, 
acute  inHammution  is  a  very  rare  disease. 

In  A  cliATicturutic  case  reported  by  Kvum  (K«.  Ii9.  1686,  ii.  p.  724)  the  tonga* 
wu  immensely  Kwollen  ;  the  tip  projected  half  &u  inch  bt'yond  tlie  tcvth.  It 
immovnhly  in  the  mouth.  rdiI  wu  very  t^MHlrr  on  jirosaurc  .^Hration  wu 
and  the  hreath  oxeeudingly  otTcuaive.  Dc^^lutition  «■«  very  difticult,  and  articolsl 
imitOMJblo.  The  organ  ia  »onietimpf  Hrrply  indrnte<l  by  the  teeth.  TIm* 
nutioii  Ufiintly  tubei^es,  but  may  trrmiuate  id  al«cea*  or  in  cirrhoaU. 
<No.  l*9f  18S8,  ii.  p.  IS)  rircords  a  vjmh  iu  whiub  the  gloaiitis  was  ippaiMitly 
«xdt«d  by  the  |«LienK  biting  the  tongue. 


Buccal  fWiijii*  or  Buccal  Leukopioffia, 

BOS.  DeAnttion. — A  disease  chiimcimiMfd  by  Mtf  formaHon  of  altmd 
'€oUmrU»8  patcJtrs  of  ihirkrncd  rjnthelium  wUh  onrtxfmdnig  mdmUion  vf 
M«  linderlyijyj  fiftrfUfi  tU^uf,  arul  often  acfomimnifd  Ay  cratki  or  Jusum  &f 
iht  furfnrr. 

The  nomenclature  of  the  discaae  haa  varied  from  time  to  time. 
Kapoui  called  it  Keraiosis  fnncotx  oris;  while  the  term  lAn<mal  itMAfom 
is  often  used  in  this  country  and  in  America.  It  ia  also  known  aa 
Buccal  Lfukopltutia  (Vidal),  or  Lrukaplakui  (Schwinimer). 

The  horny  layer  of  the  epithelium  increases  in  thickness^  and  til« 
underlying  tibrons  tissue  of  the  mucosa  becomes  infiltrated  with 
round  cells  and  new  til  ires. 

It  seems  to  pn^disposo  to  cancer,  not  directly,  according  to  Let( 
(No.  4,  X.  1887,  p.  101),  but  by  inducing  cracking  and  ulceration 
the  epithelial  surface. 

In  a  case  reported  by  Morrow  (Na  199,  xxx.  1886,  p^   304) 
vas  accompanicil  by  a  seh4u:ooua  eruption  on  the  ikiji. 
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Black-Hair  Tom/ue, 

804.  A  dark-brown  fur  gathers  occasionally  upon  the  tongue,  so 
rough  as  to  have  given  rise  to  the  above  desif^nation.  Dinkier  (No. 
13,  cxviiL  1889,  jj.  46)  says  that  it  is  caused  by  pignieutAtion  of  the 
stratum  comeum,  together  witli  a  rich  felting  of  rotl-shaped  and  other 
Tuicro-organisms  on  the  surface.  Schech,  however  (No.  40,  1887,  ii.  p. 
263),  makes  out  that  tlie  long  hair-like  appendages  are  h3-j>ertrophied 
papilla^  and  that  although  fungi  are  abundant  between  them,  the 
disease  is  not  primarily  mycotic 

Pigmented  Tongue. 

805.  The  tongue  is  sometimes  niiturally  pigmented.  The  i>igraent 
is  black  and  runs  along  the  edges  or  is  conlined  to  the  mesial  line  of 
the  upper  surface.  In  a  case  recorded  by  Fowler  (No.  368,  xviii. 
1885,  p.  323)  there  was  pigment  in  other  parts  of  the  body  but  not 
in  the  mammary  areohe.     It  was  associated  with  tuberculosis. 

False  teeth  or  other  extraneous  factors  sometimes  occasion  a 
spurious  pigmentation. 

Tubercle  of  the  Mouth. 

80f>.  Tnl>ercle  of  the  walls  of  the  buccal  cavity  is  commoner  than 
is  generally'  supposed.  From  cases  reported  by  Hansemann  (No. 
13,  ciii.  1886,  p.  264)  abroad,  as  well  as  from  others  recorded  by 
Gotliee,  Symonds,  and  Jesset  (No.  6,  1883,  ii.  p.  1243}  in  this  country, 
it  appears  that  it  may  afiVcl  various  parts  of  the  buccal  walls,  but 
most  often  the  tongue  and  hard  palate.  It  is  commonest  in  children 
or  young  persons,  and  may  be,  and  frequently  is,  mistaken  for  cancer 
or  syphilis.  Thin  (No.  C,  18S3,  ii.  p.  1243)  &ays  that  lie  found 
tubercle  bacilli  near  the  surface  of  the  ulcer  in  one  instance  of  the 
disease  which  he  examined. 

The  general  imj)re8sion  is  that  in  the  case  of  the  tongue  it  may 
occur  in  two  forms — either  as  a  sujierficiul  round  ulcer  at  the  tip  or 
margin,  having  raised  and  indurated  edges,  witli  a  gray  surface,  and 
which  is  painful  on  pressure  or  Avhen  irritated  by  the  teeth  ;  or  as  a 
dee])-8eated  infiltration  of  the  substiince  of  the  organ.  It  may  be 
located  in  the  large  follicular  glands  at  the  root  of  the  tongue.  The 
ulcer  hejils  tinder  treatment  and  again  breaks  out. 

Aiigewmaia. 

807.  Lymphangeioma. — The  tongue  is  abundantly  supplied  with 
lymph-vessels  wliich,  as  before  said,  pour  their  contents  into  the  deep 
lv^nphatic  trunks  of  the  neck.  These  may  beconi€  disti'uded  to  such 
au  extent  na  to  constitute  a  true  cavernous  lymphaiigeioniiL  The 
condition  is  sometimes  known  as  Macroglossia. 
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It  IB  usually  a  amrfeHtUil  disease,  but  a  tonguo  large  at  time  of  birth 
from  this  cause  may  go  on  assuming  bulk  during  childhood.  It  is  alw 
common  in  crelins. 

The  organ  may  have  increased  to  such  a  size  that  it  protmdcs  m 
a  huge  mass  outside  the  mouth  and,  in  infants,  may  have  driven  tbe 
lower  jaw  and  toeth  funvarda.  It  feels  Hrm  in  U^'xttiru  owing  to  Um 
fibrous  tissue  having  hy|>ertroplnod.  Small  oi>euin^  from  which  a 
lymphy  liquid  can  l>o  squeezed  out  ai*o  noticed  ou  the  cut  surface. 

Afirroscopimlhj,  it  preseuta  the  same  featun's  as  lymphangeiomata 
generally  (SecL  303),  but  in  addition  there  are  numerous  l)miph- 
foUicle-like  1x>dies  scattered  throughout  tlie  muscular  tissue  and  ad- 
herent to  the  sides  of  the  dilated  lymph-ve&sels.  The  miijtcular  fihre» 
are  stretclied  and  attenuated  from  the  presence  of  the  cavernous  lymph- 
spaces  lK>two<Mi  tliem. 

Blood-Angetoma.-~A  na^vua-Iiko  distension  of  the  blood-ve»«ls 
may  take  place  in  the  tongue,  but  is  less  frequent  as  a  disoane  of  the 
tonguo  than  the  corresponding  dilatjition  of  the  lymphatics.  It  is 
usually  congenital.  The  distension  may  be  localised  to  one  point  or 
may  be  general,  in  which  latter  case  tlie  tongue  may  be  evertixi 
the  mouth. 

SOU.  Enlargement  of  the  follicular  glands  of  the  tongue, 
more  especially  those  at  the  root,  may  be  present  without  lymphan- 
giectasy.  So  great  miiy  the  swelling  become  that  tlie  sinus  gloaso- 
opiglottideus  is  hidden  on  laryngoscupic  examination  (Seifert.  No.  43. 
xxiv.  1867,  p.  34-1).  The  cunditiua  appears  to  Ix;  alike  with  that 
which  is  so  common  a  cause  of  enlargement  of  the  tonsils. 


CVi/Kvr  arui  ikircovna  of  Ttmffue^ 

809.  Sarcoma  of  the  tongue  is  a  rarer  disease  than  cancer,  and 
when  present  is  oftenest  of  tlie  round-cell  ty|>e. 

The  cancer  usually  infiltrates  jNirt  of  the  border  of  the  organ 
and  in  course  of  time  ulcenttes.  The  ulcer,  on  »n(>erRcial  exaininaiituu 
may  be  confounded  witii  that  resulting  from  tertiary  syphili.-s  from 
deep-seattul  tuberculosis,  with  the  ulcer  aiused  by  a  decaying  Uioth, 
or  with  that  from  a  sarcomatous  tumour.  The  occurrence  of  lax^ 
masses  of  proliferating  epithelium^  with  cell  nests,  ou  the  surface  of 
the  ulcer  is  usually  suthcient  to  stamp  it  us  cancerous.  The  presence 
of  a  decaying  tooth  with  a  frayed  mai*gin  may  point  the  cause  in  tbe 
case  of  mere  ulcerative  stomatitis;  while  the  tubercle  hacilliis  may 
bo  found  on  the  ulcer  from  tubercular  disease  of  the  organ.  In  the 
case  of  the  sarcoma  there  is  not  the  same  tendency  to  ulccrvtiun 
as  in  the  cancer. 

SyphilUic  Tontpie. 

810.  The  primar)*  sore  is  rare  in  the  interior  of  the  mouth  but,  ae^ 
already  mentioned  (p.  447),  the  buccal  mucous  membrane  may 
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a  more  or  leas  superficial  erni>tion  in  tho  second  stage.  Irt  the  tertiary 
stage  a  gummatous  irifiammatory  d«iiosit  ruivy  be  located  In  the  sub- 
stance of  the  tongue  wliicli  han  :i  ilyritled  tenilciicy  to  ulcerate.  There 
may  bo  seveml  ulcers,  jierhups  running  along  the  border  in  a  row. 
They  have  a  round  8ha[>e  or  are  sinuous  in  outline.  They  usually 
disappear  uniler  appropriate  treatment^  and  h^avo  depressed  puckered 
cicatrices  which  induce  great  deformity  of  the  organ. 


Piiyriasis  Lingux  cr  Annulus  Mi^^'ang. 

811.  This  is  the  name  given  to  a  ringworm-like  eruption  occurring 
upon  the  dursum  or  sometimes  on  the  under  aspent.  One  or  more 
patches  show  themselves  which  linve  a  tendency  to  spread  and  to 
assume  a  ring-like  or  oval  shape.  The  eruption  altera  its  locality 
from  day  to  day. 

The  discovery  of  a  parasite  as  tlio  cause  of  the  disease  has  hereto- 
fore signally  failed.  Dickinson  (Xo.  453,  p.  83)  supposes  that  tho 
disease  is  essentially  located  in  the  corium  and  is  connected  with  the 
blood-vessels. 


Tfif  Torujxu  as  an  Index  of  Disease. 

812.  It  goes  without  saying  that  from  time  immemorial  the  con- 
dition of  the  surface  of  the  tongue  has  been  held  to  be  indicative  of 
certain  general  stutes  of  the  l>ody.  The  fact  of  its  being  "coated," 
"furred,"  "raw,"  "dr}',"  ** moist,"  etc.,  is  with  good  reason  held  to 
point  to  some  derangement  of  tho  digestive  organs,  a  feverish  state  of 
the  body,  or  other  remote  alVection.  The  notion  has  even  been  enter- 
tained that  the  state  of  tho  surface  of  the  tongue  corresponds  with  a 
like  con<iiLion  of  tho  surface  of  the  stomach  or  intestine.  This  idea 
aeemed  to  gain  some  amount  of  su]>]>ort  from  the  statements  made  by 
Beaumont  as  to  the  relative  states  of  tho  tongue  and  stomach  in  Alexis 
St  Martin.  Such  an  intimate  relationship  between  the  two  organs, 
however,  is  now  no  longer  l)elieve<l  in  by  any  one.  The  mucous  mem- 
brane of  the  tongue  is  evidently  in  close  sym|>athy  with  other  organs, 
and  manifesto  this  chiefly  by  a  greater  or  less  desquamation  of  its 
epithelium  when  these  organs  itie  deranged.  It  is  this  unstable  con- 
dition of  the  epithelium  which  mainly  accounts  for  the  "  f lured  "  and 
other  surfaces  so  familiar  to  every  physician. 

The  classification  adopted  by  Dickinson^  in  his  able  work  on  the 
tongue  (Na  153,  p.  2-i\  of  the  various  morbid  sUites  of  the  surface  is 
founded  upon  this  instabiHt)'  of  the  epithelium.  Starting  with  the 
average  condition  in  health,  there  succeed  various  states  of  proliferation 
and  accuraulatinii  until  thi'  surface  comes  to  possess  a  superstructure 
largely  composed  of  dead  epithelium  and  foreign  material  (Fig.  3i)4). 
This  is  succeetled  by  a  process  of  divestiture  under  which  the  tongue 
may  become  not  only  naked  but  Hayed. 
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The  earliest  stage,  according  to  Dickinson,  is  where  the  pa|HUB 
are  capped  each  with  u  mitmt«,  almost  colourless  patch  con«i5tiaf 
mainly  of  horny  epithelium.  He  calls  this  the  '*  stippled  "  or  "  dotted  " 
tongue.  As  the  epithelial  d(!*bris  accuinulale«  the  patches  tend  to  fuse 
together,  and  thus  give  rise  to  the  "coated  "  tongue.  The  ooAtingof 
dead  epithelium  and  foreign  matters  attains  its  highest  d6veilo|nDMii 
in  what  may  be  named  the  "  plastered  "  tongue,  in  which  the  lajT^r  d 
dead  epithelium  looks  as  if  laid  on  with  a  trnwel.      The  "furred" 


ncnw  or  SvnrAcs  SrirnRUPU. 


tongue  is  flue  to  elongation  of  the  papillie,  a  condition  which  givM 
the  surface  a  sliaggy  look  suggestive  of  coane  hair  or  fur.  TlieM 
e]ong:ite<l  papilla  may  be  covered  by  a  dry  encrustation  which  hidei 
their  individiudity. 

J'etjrtfthU  jxiiimt'ir  formations  are  met  with  in  all  forms  of  epii 
accunudation.  in  some  more  than  in  others. 

The  accumidated  dead  epithelium,  micn>-|iarasit68,  and  foreign 
matters  which  have  gathered  on  the  surface  may  next  doscpianuU 
and  expose  a  normal  surface ;  or,  if  the  desquamation  pi'oceed  deeper, 
one  which  is  red,  denuded,  or  raw. 

In  considering  tliese  various  abnormalities  it  must  be  borne  in 
mind  that  although  the  average  tongue  surface  in  health  is  dean  and 
of  a  grayish-pink  colour,  yet  that  a  more  or  less  coated  condition  is 
liabitual  with  certain  persons  free  from  diseose. 
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Stippled  Tongue. — This  is  mainly  evidence  simply  of  disuse.  There  is  little 
orergrowtli  of  epithelium  1»eyoiid  that  wliich  would  ucuur  In  a  healthy  tongue  if  not 
li&bitually  cloaiiod. 

Coated  Tongue. — It  ia  met  with  in  moat  of  the  ncute  or  aubacutt*  fobrile  hIFm- 
tions.  The  alteration  uf  the  Burface  is  almot>t  entirely  confined  to  the  epithelial 
inTestment ;  the  corium  is  as  yet  unafieoted.  Parasitic  growths  are  often  abundant 
around  the  pajiilln'. 

Strawberry  Tongfue. — The  jupillip  are  in  a  atate  of  acute  congestion.  Tnon> 
wpecially  towaixls  the  tip.  They  nhine  through  a  coated  surface  and  occasion  a  straw- 
berry-likf  ajipcaranci'.     It  ia  a  common  iiccoini)animent  of  scarlet  fever. 

Plastered  Tongue. — The  almost  nolourleAs  coating  U  sometimes  so  thick  ait  to 
look  like  a  luycr  of  piaster  of  Tans  roughly  laid  on.  Tlie  coating  asiiumes  ii  brown 
colour  if  it  dries,  an  npitvarance  which  Keems  to  be  entirely  due  to  the  condition  of 
dryness.  The  underlying  mucous  membrane  is  congested,  and  tracks  muy  form  on 
.the  surface.  Tlie  fungiform  jwipillip  may  project  through  the  superficial  crust,  and 
so  give  rise  to  a  soniewhat  strawbcriy  appearance.  Dickinson  says  this  tongue  is 
inrariablj*  "the  ensign  of  recent  acute  febrile  disease." 

Furred  or  Sbag;E7  Tongue.— As  before  mentioned,  this  ia  caused  by  an 
elongation  of  the  paiiillfe,  and  mainly  of  their  epithelial  covering.  The  papilln' 
dry  in  parta  and  assume  a  brown  colour.  Organisms  may  be  itreacnt  in  abundance 
on  the  surface,  but  not  necessarily  so.  A  coating  or  encrustation  of  debris  may 
odhero  to  the  X\\&  of  the  elongated  papilla',  and  when  this  dries  into  crusts  it  may 
induce  a  crocodile-skindike  as^tect.  The  dryness  is  due  to  dcticicnt  saliva,  and  tt  in 
likely  that  a  good  deal  of  the  fun'ing  may  bo  cansed  by  want  of  wear  and  tear.  The 
furring  pnsonts  itself  sometimes  unilaterally,  duo  moat  likely  to  the  organ  being 
cleansed  by  wear  on  one  side  only. 

Encrusted  Dry  and  Brown  Tongue. — Tliis  is  a  condition  in  which  a  dn,- 
brown  crust  covers  the  pa[»iniu.  The  surface  is  generally  cracked  or  fissured,  thus 
dividing  the  crust  into  rectanpilar  acalea.  Tlie  colour  ia  due  to  drying,  and  thi' 
cnut  seems  to  l)c  mainly  constituted  of  dead  epithelium  and  filamentous  and  other 
organiama.  These  not  only  cover  the  ittpilln*,  but  sink  into  thu  dei>ressiona 
l»etwe«n  them. 

The  orgnniHma  on  the  surface,  according  to  Pelepinef  are  masses  of  micrococci 
and  branching  filaments  of  Oidtum  albicans.  They  nre  present  in  the  dry  brown 
cnut. 

This  condition  of  the  tongue  ia  liable  to  develop  in  persons  remaining  unconscious 
with  the  month  o[»en. 

The  Bare,  Red,  and  Dry  Tongue. — Various  degrees  of  this  abnormally  clean 
tongue,  as  aforesaitl,  may  U*;  attained  by  the  deaquamation  of  the  dead  epithelium 
of  one  which  hna  been  previously  dirty.  The  ejiithelium  eomta  off  fre<[uently  right 
down  to  the  ifte  Malpigliii,  and  thus  may  expow>  the  uudtrrl}*ing  reil  Hurface. 
Dickinson  says  that  thu  eoriuui  even  may  bu  laid  bare.  The  tongue  becomes  red, 
aroooth,  and  dry ;  and  the  condition  usually  ahows  itself  in  circumstances  of 
exhaustion  from  discharges  of  various  kinds,  or  from  other  debilitating  cause. 


Nervrnts  Ajffdions  of  the  Tongut. 

813.  Many  of  the  nervous  affections  of  the  tongue  are  of  course 
due  to  central  le.sions,  and  iire  described  under  their  proi^er  headings. 
VariouR  minor  neuroses,  such  as  cramjv,  neuralgia,  or  local  nnne-stheaia, 
may  he  and  probahly  are  due  to  some  diseased  condition  of  the  peripheral 
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nerves.  There  is  one  remarkable  lesion  of  the  organ  which  evidently 
owes  its  origin  to  a  peripht*ral  neurosis — namely,  hemiatrophy.  In  a 
caae  reporte^l  by  E.  Kemak  (Xo.  43,  xxiii.  188*5,  p.  401)  it  was 
associated  \iitb  |>eripheral  paralysis  of  some  of  the  fingers  of  the  right 
hand,  and  drop  wrist,  most  probably  caused  by  lead  poisoning,  lli^ 
tongue  WHS  protruded  to  the  atrophied  (right)  side.  It  affi'ctcd  \\t 
mxLsculi  huttfttutlhialh  sajHrn'T  and  fninsvrr,^ts  linff^nr.  Tlierc  did  not 
ap]>eur  to  be  any  wasting  on  the  under  as^tect  of  the  orgatu 

The  Tonsils  akd  adjacent  Lymphadknoid  Strccturw. 
614.  Apart  from  the  various  affnctinns  of  i\\<'\v  f^nrface.  dctacribed 


•flllMU;(b,MprtUlv^1  MUrlra;  (r.  r)  •1<Tp1>' ceOvUr  Uvylri  «>f  Mrn*  ;  «  d> 


under  Diphi}ur\a  and 
coUfgement     T) 


f  the  Mouik,  the  tonaiU  are  sub/^ct  to 
'  luent  seems  to  bo  of  two  kinda. 
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In  the  one  the  tonsil  is  hard  and  fibrous.  Its  surface  appears 
lobulated  and  its  connective  tissue  is  increased. 

Tlie  other  is  u  disease  mostly  of  cbildhood,  and  in  it  the  tonsil  is 
softer  than  in  the  foregoing.  It  will  be  remembered  that  the  surface 
of  the  tonsil  is  marked  with  numbers  of  crvpt-Uke  depressions,  into 
which  the  epithelium  runs.  Amund  these,  and  lying  in  the  submucosa, 
are  placed  tlie  Jymyjhadenoid  bodies,  which  are  the  essential  feature  of 
the  substance  of  the  tonsil.     They  resemble  the  other  lyniphadenoid 


Fin.   aSXI.— GitAXOUTION-LtKK   AbKKOIb  TliUiliK   kRoU    PrMTCIIIOH   NaHES  (x40D1AUS.> 

(rf.  m)  BnUrg«d  foUlclea ;  {h,  h)  bliMd-vestcln ;  <r>  tmrroutidlnR  Umik  innitntc^  with  Kin«n  ronncl 
cells  (Lo^ood,  Sosla,  ftud  Clarified). 

stnictures  found  along  the  course  of  the  gaatro-inti^stinal  tract.  The 
tonsil,  in  fact,  is  ])ractically  identieal  in  structure  with  a  Peyer's  patch. 
It  is  an  agmination  of  minute  lymph-glands.  In  the  form  of  enlarge- 
ment under  consideration  it  is  those  which  mainly  suffer.  The  round 
lymph-cells  contained  in  tlieir  reticular  tissue  increase  in  number  so 
as  to  c^iuse  them  to  swell,  anil  in  some  pails  almost  to  fuse  together. 
The  tissue  interniciliatc  also  becomes  similarly  infiltrated  (see  Fig.  395). 
The  pathological  importance  of  tlio  lyniphadenoid  tissue  situated 
in  the  tonsil,  back  of  the  nares,  and  tongue,  like  that  of  the  intestine, 
cannot  be  over-estimated.     liach  lymphadenoid  stnicturc  appears  to 


a 
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be  in  commanication  with  the  alworbent  lyinph-ch&nneU  in  tJbt 
neighbourhood,  and  more  particularly  with  those  of  the  surface  of  lb* 
mucous  membrane.  Micro-organiflms  of  different  kinds  are  abaorWi 
into  their  substance  from  the  surface,  and  under  certain  circumstaaeea 
cause  their  enlargement.  It  haa  even  Ijeen  alleged  ttuit  tubervoUr 
enlargement  of  the  glanda  of  the  neck  may  be  caused  by  abaorfition 
of  the  hacillus  throu;^h  the  tonsil  and  analogoua  Btmctiirea  in  lb* 
noighlxiurhood. 

This  follicular  enlargement  of  the  tonsil  is  often  accompanied  by« 
granular  affrctioix  *>/*  thf  jihiirtfntfe<tl  avri  pDstmor  mistil  muc/ms  mfmhrann. 
A  dense  crop  of  granulation-like  tissue  bursts  forth  from  the***  partt 
The  granulations  liave  been  called  adenoid  g^rowths  from  the  fact 
tliat  they  consist  of  the  lymphadenoid  tissue  of  the  mucous  membrane 
in  a  state  of  exuberant  proliferation. 

Examined  microscopically  (Fig.  396),  they  present  much  the  samr 
appearance  as  the  enlarged  tonsil.  The  I}'mphadcnoid  bodies  of 
which  they  mainly  consist  are  all  swollen,  the  cause  being  a  drns« 
amallcell  intiltration.  Blood-vessels  are  abundant^  and  the  tiasoe  ba- 
tweeii  them  is  very  much  like  that  of  onlinar}*^  granulations. 

The  fungating  mass  niny  l»e  so  prolific  that  it  inijM'des  rrspirution  ; 
indeed  the  difficulty  in  breathing  associated  with  enlargement  of  the 
tonsils  in  children  is  due  to  this  rather  than  to  the  condition  of  the 
tonsiU  The  granulations  can  be  readily  detached  by  scraping  the 
surface. 

The  tonsil  occasionally  becomes  the  seat  of  a  cancerous  tumour. 

Tbx  Sauvary  Glandsl 

815.  The  variations  which  take  place  in  the  secretion  of  saliva  in 
rliifiasfi  are  less  than  might  at  first  l>e  conceived,  and  anf  cUafly 
qnantitative.  In  some  cases  ita  essential  com)Jonent«  ap|>ear  to  be 
mure  abundant  than  in  health.  Salkuwski  (Na  13,  cix.  1887,  pi 
359).  for  instancy  found  that  the  excessive  saliva  given  off  in  peraoni 
suffering  from  angina  tonsillaris  or  from  mercurial  salit'ation  contains 
more  diastatic  ferment  than  it  does  normally. 

Quantitative  dorangcments  of  the  secretion,  however,  are  commoiL 
In  most  conditions  of  the  mouth  which  tend  to  stimuktc  the  salivary 
glands  retlexly  the  quantity  is  increased.  A  condition  of  aptjralisin 
is  met  with  in  the  late  stages  of  nmny  exhaustive  diseases. 

A  special  form  of  dry  mouth  known  as  xerostomia  (^»;/hs,  dry. 
and  oTo/Ao,  mouth)  has  been  descril*od  by  }iut<;hint»i>n  and  Haddea 
(see  Bibliog.),  in  which  the  dryness  is  unusually  greats  and  in  whidi, 
moreover,  it  is  permanent.  The  tongue  is  red,  devoid  of  epitboliam, 
eracketl,  and  absolutely  dr}' ;  its  appearance  is  like  that  of  raw  beaf 
(Hadden).  The  same  dryness  overspreads  other  parta  of  the  buccal 
mucous  membrane.  The  salivary  glands  seem  to  be  natural,  and 
there  is  no  obstruction  to  their  ducts.     It  is  regarded  by  tho  above 
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authnre  as  caused  by  a  ueurosia  atfecting  the  centre  for  the  secretion 
of  saliva. 

Aeuie  Infective  ParoHlis  or  Mumps. 

The  parotid,  and  it  raay  be  the  other  salivary  glands,  swell  in 
this  disease,  and,  as  a  rule,  only  on  one  side.  The  swelling  seems  to 
\ic  chiefly  serous,  at  any  rate  the  tnmefaction  does  not  tend  to  euj)- 
puratioii. 

The  disease  is  highly  infective,  and  therefor©  probably  caused  by 
a  micro-organism.  Boinet  (No.  49,  1885,  ii.  p.  18D)  has  described 
the  microbe  as  spherical,  and  as  occurring  in  the  blooti,  partly  free 
and  partly  aggrogatetl  round  bluodcorpusclea. 

Mumps  is  sonietimcs  followed  by  complications  such  as  dmfntas. 
According  to  Fourni^  (Xo.  49, 18§o,  ii.  p.  It^S),  this  deafness  commences 
contemporaneously  with  the  disease  or  during  the  fir.st  two  to  three 
ihvy^  of  its  course.  The  deafness  in  half  the  cases  is  ushered  in 
by  symptoriis  of  Meui^'rt-'s  disease.  Fourtiit'  supposes  tluit  there  is  a 
direct  miiismatiu  infection  of  the  centres  for  hearing.  Toynbee  is  said 
to  have  found  a  heemorrhage  in  tlie  labj^inth.  Disturbances  of  vision 
are  much  rarer. 

Oirhitis^  ui}phm^ii%  methnii^^  ajstHis^  and  nephntis  are  occasional 
sequehe ;  in  rare  cjises,  nndtiple  ^ijnoiiltSy  like  the  joint-affection  of 
rheumatism,  and  sometimes  hro|lrh(^'puenm^mvl. 

Joffroy  (Xo.  49,  1886,  ii.  p.  208)  culls  Attention  to  a  piruhji^h 
consetjuent  on  the  disease  and  closely  resembling  that  coming  on  after 
diphtheria.  On  the  fourth  day  there  is  diificuity  in  swallowing,  but 
no  redness  of  the  pharyngeal  mucous  membrane.  This  is  followed  on 
the  ninth  day  by  lancinating  pains  in  the  limbs  and  genitals.  On  the 
twenty-first  day  there  succeeds  a  paraplegia,  followed  nine  days  later 
by  paralysis  of  the  arms  and  by  albuminuria. 

liamda. 

By  this  term  is  usually  understood  a  cystic  dilatation  of  one  of 
the  sidivary  ducts.  Thus  the  terms  Ii.  snhrmmlUms  (Duct^  Whart.). 
I*.  rrtTomariilnris  (Duct.  Barthol.),  and  //.  ffublin/pialia  (Duct.  Rivini) 
are  applied  to  the  di.sea,se  according  to  the  duct  supposed  to  be 
implicated. 

It  has  thus  been  the  habit  of  old  to  consider  the  cyst  as  a 
dilatation  of  a  salivary  gland  duct  more  especially  that  of  Wharton. 
V.  Recklinghausen  (Xo.  13,  Ixxxiv.  1881,  p.  425)  in  an  elaborate 
article  oti  the  subject  shows  that  in  the  majority  of  cases  this  is  not, 
so,  but  that  the  source  of  the  cyst  is  usuall)'  the  duct  of  a  mucous 
gland  of  the  tongue,  most  often  of  the  Blaudin-Xuhn  ^  gland  located 

'  The  Blandin-Nuhn  glfttid,  or  rather  collation  oT  gUnds,  fomifi  an  elongated 
rooaded  niau  on  either  side  of  the  under  asftect  of  the  tip  of  the  tongue.  It  op^ts 
by  several  ducta  close  by  the  frenulum  liugu». 
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near  the  tip  of  the  tongue.  The  contents  of  the  cyst,  he  «ay%  uv 
tmifou-s  not  Ralivary,  and  very  frequently  a  probe  can  he  |auu«d 
uriinteiruptedly  alon*;  thw  Wharton's  duel,  which  lies  Ui  the  sidr  of 
the  cyst.  Surgically,  he  recoinmfnds  the  tlestruction  of  tiiis  gluid  oa 
the  affected  side,  so  m  to  obHtenite  the  source  of  the  mucotu 
flecretion. 


Tumours  of  the  .Suiuxiry  Ghmh, 

So  f ar  AB  the  parotid  is  concerned,  the  cotnmoneAt  tumour 
in  it4  substance  is  undoubtedly  a  chondroma.     It  has  been 
as  a   reason   for  this  that  the   tumour  springs  from   an   emhryoBOC 
remnant  of  Meckel's  cartilage. 

These  chondronmtA  are  rounded  or  oval  encajisuled  mosws  runni 
up  to  a  pigeon's  or  hen's  egg  in  size.  They  pr<»ject  from  tlj<»  gland 
behind  it,  sometimes  in  front  of  the  angle  of  the  jaw  ;  whilr  at  othrr 
times  they  encroach  upon  the  auricle.  The  tumour  is  located  in  the 
substance  of  the  gland  and  the  skin  is  strelche*!  over,  but  U  nut 
necessarily  adherent  to  it.  Branches  of  the  portio  dura  zuay  lie  in 
conuct  wiili  iu  cajwule. 

The  a;.;c  at  which  thi'sc  tumours  show  themselves  is,  as  a  roll; 
Ijetwecn  pul>erty  and  tliat  of  thirty. 

Tlie  tumour  U  nuvly  if  rvcr  a  mus  of  fonned  by-line  outiUiin,  but 
Mtcral  Irmiisitiou  fftagvs.  W'hou  first  incised  a  more  or  lew  geUUmma  lurlMv  i* 
lUVially  ex|i<>Bn1.  The  gelatinous  contents  are  sonietinies  mi  li<iuiil  ihaC  tb^  mn 
out  of  the  tumour.     Tho  jclly-lik^  milMUnec  cau  \tc  ilrawu  oat  in  stringy  titma^^ 

Tlie  growtli  is  of  the  myvninatou(i*chnndroniii  type.  Its  HUrting-jioint  wmu  to 
bt  *  ilen*e  nituM  of  cells  cloAely  tewmbliiig  thn«e  of  a  roand'cvll  Mixoma.  Tbe  oelK 
hvwtvw,  liava  a  li^tter  i.leGneil  and  more  irregular  bonier.  They  apjtear  to  l)«  yooait 
cartilaip  cells.  Tlio  matrix  betireen  them  u  at  first  very  scanty,  not  more  than  is 
pTMfiit  111  a  sarcoma.  At  |«rts  here  ami  there  Acinous  stntcturvs  show  tlunrurlTHi ; 
thi^  oocasionally  contain  a  ottlloiil-lixAing  mass  concenlrirally  amngeil.  Wbat 
the  exact  meaning  of  these  atiini  may  Iki  in  iltfllcult  to  say.  Tlinre  is  tlie  [lOMilinitj, 
of  course,  that  the  tumour  commences  as  an  sdrnoma^t  miglit  br,  an  wlMMina 
springing  frum  aii  undeveloped  [K>rtion  of  thi!  gland,  hut  this  aettini  unlikely.  Aa* 
ntbrr  fuppovitiou  if>  thot  the  acini  are  simply  portions  of  the  gland  structure  Itft  in 
Mi  unlmnNrnrmeil  stata  iu  the  midst  of  the  tumour.  This  aMins  more  likeljr  tliaa 
the  forej^in^. 

Within  the  riense  cellular  accumulation  clear  areas  of  myxoniatoos  de|EW< 
•W  Dotifeil.      The  cells  within  the«o  areas,  previously  ruundftJ,  bocutnv  tBor* 
more  spindle-kha)>ed  and  finally  branched. 

As  the  rlcAr  myxomatous  inland  f|;aea  on  growinj^  at  th«  periphery  th«  matrix  fai 
its  interior  apfioara  to  Iwoome  firmer,  more  like  tliat  of  byalina  artiUgv.  In  SmC  b 
«a«ms  dilHcult  to  say  exactly  wbcu  tho  cartilage  ataj^  is  raMhsd.  so  cloady  b  it 
bound  up  with  the  myxomatous  transformation.  In  the  centre  of  auch  dsar 
inlands  branched  and  highly  nucleated  cells  of  p'eat  size  arr  usually  in*t  wtlb.  In 
some  instances  parts  of  tbv  matrix  ar^  more  or  lens  fibrous,  and  vrhen  m,  aodl 
portions  of  the  tumour  rrwmble  white  tibm-cArtilagr  in  structore. 

These  tumoun,  if  young,  tend  undoubtedly  to  reprodoc*  themselinn* 
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Preparation. — Staio  in  picro-carmine  ami  nirmnt  in  FarranU*  solution. 
Hmmatoxylene  stains  them  well.     They  should  he  hardened  in  "  C." 

Cancer  is  a  coinpamtively  rare  affection  f>f  the  salivary  glands. 
The  tumour  seems  to  proceed  from  the  gland  acini. 

Sarcomatous  tumours  sometimes  grow  from  the  dense  fibrous 
septa  in  and  around  the  piuotid.  They  are  usually  spindle-celled, 
and  rarely  are  pigmented. 

Concretions  of  carbonate  and  phosphate  of  lime  are 
deposited  occusionally  in  tlie  salivary  {WluutoTrs}  ductsj.  There 
may  be  several.  The  pathology  of  their  formation  is  not  quite  clear, 
as  the  salivary  secretion,  iu  liealth  at  least,  contains  only  a  small  per- 
centage of  lime  salts.  The  inorganic  basis  is  knit  together  with 
organic  matter. 

FistuidC  of  the  salivary  ducts  sometimes  show  themselves.  They 
are  the  resitlt  either  of  traumatism  accompanied  l>y  severance  of  the 
duct^  or  folloAv  upon  the  bursting  of  an  abscess.  The  opening  may  be 
external  or  internal. 

LitrrtUure  an  DiKases  of  (he  Mouth. — Arnold  (H»iry  PoIvthis  of  Mouth) :  Arch. 
f.  path.  Aitat.,  cxi.  188R,  p.  176.  Bergeron  :  Stomatitpj*  6ict  nioyel.  d.  bc.  in«l., 
xii.  18S3,  p.  146.  David  (Aphtbons  Stomntitis) :  Arch.  gtn.  de  niM.,  1SS7,  ii.  i». 
415;  aJso,  Tr.  Inttruat.  At.  CoiiK-.  Wash.,  v.  18S7,  J).  623.  Fraetikel  (E.) 
(Stomatitis  Aphthnsai :  Aruh.  f.  pjith.  Auat.,  cxiii.  1888,  p.  484.  Hansemann 
(Ttibeivle  or  Mouth) :  Areh.  f.  ]iath.  Auat.,  ciii.  3886,  p.  264.  Hutchinson  (Ulcera- 
tion of  Mouth  Mid  Lips) :  Brit.  Med.  Journ.,  1887,  i-  p.  1333  ;  nho  ^Alvoolar  Ulcera- 
tion and  Tuberculosis),  Brit.  Med.  Journ.,  18S7,  i.  p.  781  ;  also  (Dry  Mouth),  Lancet, 
1888,  ii.  |i.  868.     Teasett:  Canctrof  the  Month,  Tongue,  and  Alimpntary  Tract,  etc., 

1886,  Leloir  (Buccal  Psoriasis):  Andi.  df  phyniol.  iiomi.  ot  path.,  x.  1887,  p.  86, 
Ling^ard  (Cancrum  Oris):  Laucet,  IS8S,  ii.  p  159.  Miller  iMieru-nrganifiTUA  in 
Mouth)  :  Dental  Keo..  I^ud.,  iv.  1884.  p.  117  rt  vq.  ;  «/.<«,  Independ.  rract.,  N.  Y., 
vi.  188:.,  p.  227.  Morrow  (Kt-raUwis  FoUicularig) :  N.  Y.  Med,  Kec..  xsx.  1886, 
p.  304.  M'Bride  (F.itid  Bn^ath) :  Edin.  M<h1.  Juurn..  xxx.  1884,  p  51»6.  Ostrom  : 
EpithelioMia  of  Mouth.  188n.  Rappin  (Micro-nrgaiiisms  of  Mouth) :  Ga?^  ined.  de 
hantea,  v.  1886-87.  p.  139.  Scbecb  :  IHp  Kmnkhpitcn  der  Mnndhuhle,  de»  Rachens, 
und  der  Xase,  18^0.  Treves  {Vascular  Tumours  of  Mouth) :  Traua.  Patli.  See  Lond., 
xxxix.  1887-88,  p.  97.  Vtgual  (AcUou  of  Mierc-orpiuisms  of  Miiutli  uu  Alimentary 
8ubatanec4) :  Arch,  de  physiol.  norm,  et  path.,  viii.  l«Sti.  p.  32ri ;  Tbid.,  x.  1887,  p. 
286.     Woronichin  (Noma) :  Jahrh.  f.  Kindorh.,  xxvi.  1887,  it.  161. 

Gfnrmi  Lifrmturc  on  fJijtrnHis  of  tfu  T^nufw. — Benard  :  Contrihotioii  ii  Vetnde 
de  la  glosso-stoiuatito,  etc.,  1887.  De  Blois  (Buccal  TulMin'uloBis) :  N.  York  Med. 
.Tounj.,  xl.  1884,  p.  SO^.  Boyd  (TuU-ivuliir  Tongue):  Trans.  Path.  Soe.  Lond.. 
x.\xiv.  1882,  jt.  131.  BntUn  :  Disejises  of  Tongue  ;  h?,w  (Procancei-ous  Conditions), 
Ulust,  Med.  Xews,  1SH9.  Ii.  y.  2.'?9.     Callendar  (MaerogloKsia) ;   lUit.  Med   Jonm., 

1887,  i.  ]i.  1217.  Clarke  (Tubprmilar  Lupus):  Trans.  Path.  Soc  I^nd.,  xxrii. 
1K7&,  p.  148.  Glutton  (Tubercle  of  Palalel :  Lancet,  1886,  i.  p  639.  Coheo 
(Di(«-a«<w  of  Mouth  and  Tongue):  Syst.  Tract,  Med,  (Pep|>er),  ISSii,  ii.  p.  321. 
Coppinger  (loltthvosi^  of  Tongue) :  Brit.  Med.  Journ.,  1889,  ii.  p.  1022.  Cormack 
(The  Mucous  Memfimue  of  Mouth,  its  I'livsiulugy  and  Pathology) :  Journ.  iVnt.  Sc. 
Loud.,  xxiv.  1886,  p.  486.  Coutenot :  t)e8  angi^mes  de  la  langue,  1887.  Dickin- 
son :  The  Tongue  um  an  indication  in  Disease.  1888.  Dunott  (Macroglosaia) :  Journ. 
Am.  Med.  A.-moc.,  Chicago,  \iii.  1887,  p.  6:i8.  Fowler  (Pigmentation  of  Tongue)": 
Trans.  Clin.  Soc..  Lond.,  xviii.  1885.  p  323.  Godlec  Tuhercular  Tongue):  Brit. 
Metl.  Jonm.,  1883,  ii.  p.  1243.  Gueterbock  iHemiglossitis)  :  Dcut.  Ztwhr.  f. 
Chir.,  xxii.  1S86,  p.  332.  ▼.  Hacker  (Actinomycosia  of  Tongue):  Anz.  d.  k.  k. 
Oeeellscli.  d.  Aerate  in  Wien.  1884-95.  p.  18.^.  Hadden  (Tulwrcular  Tongue): 
Trans.  Path.  Soc.  Lond.,  xxxiv.  1SS2.  p.  135.     Harrison  (Acute  Oloaaitia):  Luicet, 

1888,  11.  p.  18.     Henschen  (Hemiacrophy  of  Tongue} :  TpAala  Liikaref.  Fdrh.,  xxi. 
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1885.  p.  347.  Hermantier:  De  la  tiiberculoM  6m  U  rodt«  paUtine,  18S6..  TctMtt: 
On  C&nct-r  of  the  Moutli,  Toiicu?,  au<l  AlimfiiUrr  Timet,  1896.  JuDtAil :  0:«Btxih»- 
Uon  h  I't^turjc  des  aiif(ii'»ues  ile  la  jatif^ic,  1886.  Leioir  (PiKmasu  of  Ton^ur} ;  Vt> 
gr^  mM..  xi.  19S3.  p.  1013.  du  P^rier  :  Contributinu  ii  I'etode  da  diaipBoatiB  4w 
ulcentioufl  d«  U  UufOio.  RenuUc  rS&tnrninc  IK'iiiiAtro^tliv  of  Tonfae) :  B«tL  k^ 
Wochiisehr..  xxiii.  188(1,  ji.  401.  Schmidt;  l*t')>.  tuberruloae  OeKhwnrv  <L  tWMi 
1883.  Seifert  UyjKTtrophv  of  (ilands  of  Tongxie) :  B«rL  klin.  Wochiwchr.,  mv. 
1887,  i>.  341.  Suzanne  I ll«4ejircl)(f8  on  Floor  of  the  Mouth):  Arch.  A.  |jmM 
norm,  et  mth.,  x.  1887,  \k  141.  Swain  (Hy)>ertroi>liv  of  t:Und«  of  Tony»»)  i  D*t 
Arch.  f.  liliii.  Med.,  xxxlx.  1886,  |>.  .004.  Totherick  (Two  Caam  c<  GloHltis)t 
Lauci'I,  ISStt.  iL  I*.  724.  TrMos :  Ktiide  sur  repitlicliorna  dr  la  UasMg  I8H. 
TrerelTan  (Hemiatrophy):  Brain.  xiiL  1890,  p.  102.  Wendt  I'mlataral 
of  Tongue):  Am.  Jourii.  &Icd.  Sc,  hxxix.  1885,  p.  173  White  (TtA 
Tonffue):  Trans.  I'ath.  Soc.  Lund.,  xxxix.  1887-SS,  \k  102. 

LiUmturt  on  Saliva  and  Salivary  Olowh. SiOMi  (Micro-orf^auifiu*  in 
Bivslaa.  aerztL  ZUchr.,  ix.  1887,  v.  305.  Bourquelot  i  Artiun  of  S«ltra  od  dtaf«k)i 
Compt.  rond.  Acwi.  d.  8c.,  civ.  1887,  p.  71.  Chittenden  and  Painter  (Inflanoaaf 
Toxic  AgenU  on  Amvlulytio  AL-tiun  of  SAlivity  :  Tiaiut.  Conrtect.  Acad.  Arte  and  Sc, 
rii.  186«J,  |».  (10.  ^Uenbcrser  and  Hofmeister  Sfcretioo  of  Saliv*) :  Arrh.  t 
Pliv.Hinl..  1887.  SupnL-Ii*!..  ]>.  13(*.  Eve  Kaimla  :  Tr.  Path.  Sor.  LoluL,  taxix. 
18A7-88,  p.  101.  Foy  (Xerostomia):  Med.  Vvh^  and  Cirr..  xlvU.  1889k  pk  SH 
Jacobson  ( Knchondromata  of  S.  KlamlB) :  liuy's  Hmi\  Kcp..  xxvi.  IS^MW  9Mk 
Griitxner  8ei>n*tion  of  S.):  DeuL  mL<d.  Wochuachr.,  xii.  l.^^-^,  p.  440.  tfaddM 
(Xerostomia  or  Dry  Month):  Brain,  xL  1880-89,  p.  484.  Hutchinson  iXernatoinia): 
Tr&iut.  Clin.  Soc.  Lond.,  ixi.  1888,  {i.  180.  Lanffley  Salivary  Seor«UaB>z  J^ 
PhywioL,  vi.  1885,  p.  70  ;  aljfo  (Pamlytic  S«crotion  of  Saliva!,  IVoc,  Rof,  Soaw  ~ 
xxxviii.  18^4,  p.  *J12  ;  Ibiti.,  xW.  1888,  r».  16  ;  aim  Seorrtion  ofi,  Joam.  PI 
ix.  1888.  !<,  55  ;  Jlid,,  x.  1889,  p.  291.  Lazarus  (Secrvtorv  Rod-shaped  Kfal&alini 
of  SaUvar\*  GUnds) :  Areh.  f.  H.  gm.  Phyiiiol.,  xlii.  18^8,  [t.  £41.  TallDW^i 
(Patholog.'Spatiim):  Arch.  f.  path.  Anat.,  eix.  1887.  \t.  358.  Sticker  iln  HmMi 
and  Di»e*iM>i :  Deut.  m«l.  Ztng..  x.  1889,  pp.  1  ri  ivy. 


CHAPTER   LXX 
THE  PHARYNX  AND  CESOPHAGUS 

81G.  Thk  pharynx  may  be  the  subject  of  both  croupous  and 
catarrhal  inflammations. 

Aphthous  inflammation  uf  thu  uusoplmgus  has  occasionally  been 
recorded,  but  is  a  Hire  dist'use. 

Diphtheria  of  the  pharynx  has  been  described  in  Chapter  XLVI. 

Ukemtion. 

Superficial  ulceration  or  excoriation  of  the  mucous  membrane 
(Fig.  397)  of  the  pharynx  and  wsopliagus  is  often  a  troublesome  chronic 
affection.  The  ulcers  are  multiple^  round  or  oval-shaped,  and  are  each 
about  the  size  of  a  lentil.  They  implicate  merely  the  epithelium  ami 
aiu^ace  of  the  fibrous  layer  of  the  nmcosa.  They  may  be  located  on  any 
|>art  of  the  pharynx  or  a*sopha^us,  and  occasionally  are  the  canae  of 
almost  complete  dysphagia.  Elfused  blood  is  sonietimea  Been  on  their 
flooi's  ;  and  when  the  ulcers  are  situated  towards  the  cardiac  end  of  tlie 
ujsophagua  the  blood  may  be  decomposed  into  a  black  gi*aimlar  pre- 
cipitate of  sulphiirei.  of  iron.  Possibly  in  some  cases  the  ulcers  result 
from  pi'si-mortem  di«;estion  of  haimorrhagic  areas.  This  might  happen 
where  the  individual  has  vomited  immediately  before  death. 

Acute  perforating*  ulcer  of  the  ccsophagus  has  now  and  again 
l>een  found.  It  re.sembles  th;it  [peculiar  to  the  stomach  and  in  some- 
times associated  with  it.  The  mucous,  of  all  the  coats,  is  destroyed  to 
the  greatest  extent.  The  pathology  of  the  disease,  like  thai  of  the 
corresponding  affection  of  the  stomach,  ia  still  doubtful. 


Sifphilis. 

Tertiary  syphilitic  deposits  may  bo  found  either  on  the  pharynx 
or  cesophagua.  They  tend  to  cicatrise  and  may  occasion  a  tight 
organic  stricture. 

Tumours, 

Cancer  is  a  common  tumour  of  the  cesophagus.     It  may  arise 


462  THE  PHARYSX  AXD  (KSOPHAGVS  Part  iv 

primarily  from  the  mucous  membrane,  or  may  l>e  a  secondary  ingrowth 


Fta.  a97.— ^tTKiunt^Ai,  ULCuuTioat  or  tub  (£ionuovs,  AiccoMPAifUD  *r  cDMrLsn  Dranuou. 
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from  some  neighbouriug  organ  such  as  the  lung.      In  the  latter  ca^ 
the  bronchial  gkuds  iiitiltrated  with  cancer  tissue  become  adherent, 
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anti  the    tumour  mass  resulting   from    their  enlargement   afterwards 
grows  into  the  oesophageal  wall. 

When  primary,  the  tumour  may  tuke  the  fonn  of  a  hard  ring  which 
tends  to  constrict  the  tuhe.  Or  it  may  be  more  or  less  difl'u«o  with  an 
incliuatioii  to  spread  over  the  mucous  membrane,  ^^'hen  hjaited  at 
the  lower  extremity  of  the  gullet  it  may  grow  continuously  into  the 
stomach.  It  often  assumes  the  form  of  a  soft  ^ungating  dendritic 
mass.  All  varieticR  tend  to  ulcerate.  Sometimes  the  destruction  takes 
the  shape  of  a  slough  which  perforates  the  cesopliiigeal  wall,  more 
especially  when  tlie  tumour  is  soft  and  fungating,  and  situated  at  the 
lower  end. 

There  ir*  a  contmoti  impreMtion  that  th?  prinmiy  tumour  is  oftene&t  locatr^l  oj>|K)8ite 
the  bifurcatlou  of  the  trocliea.  This  U  probably  «rron«outi.  It  may  hap]>ei),  perhaps. 
that  secondary  cancer  spreading  into  the  ueaophagos  from  adjacent  parts  ia  moro 
common  hero  than  elsewhere,  from  the  fact  that  the  large  bronchial  glands  He  in  tlie 
Ticinity  and  are  freqneully  cjimeious. 

Petri  I'ltuoted  \)y  Qii'ch-Miist'ltfeldj  found  that,  of  forty-four  instances  of  cancer 
of  the  asophogus,  the  position  in  two  of  these  was  the  upper  third,  in  thirteen  tJie 
middle,  in  eighteen  the  nuder,  in  one  the  upper  and  middle,  and  in  eight  the  middle 
and  under  thirds. 

Sarcoma  of  the  gullet  is  a  rare  tumour  and  usually  grows  into  the 
gullet  secondarily.  One  of  those  large  sarcomata  found  at  the  root  of 
the  lung  may  come  to  surround  and  envt-lop  the  gullet  so  as  practically 
to  obliterate  its  channel. 

A  myoma  has  been  described  at  times  as  growing  from  the 
muscular  coat  into  the  channel  of  the  gullet.  It  may  l>e  so  large  a-s 
to  provo  a  cause  of  (lysidmLiia  (see  Coats,  No.  601,  p.  712). 

Ordinary  mucous  polypi  are  often  enough  seen. 

Tubercle  of  the  pharynx  and  (esophagus  is  not  so  common  an 
affection  of  Man  as  of  the  lower  animals.  The  pig  and  other  animals 
with  a  predisposition  to  tulicrcle,  when  fed  with  tubercular  food,  often 
show  a  tul)crcular  emption  on  the  pharynx  and  a'sojihagus,  whiie  in 
phthisical  individuals,  even  although  they  are  constantly  swallowing 
tubercular  spittle,  it  is  very  unusiuil  to  meet  with  anything  of  the  kind. 


DUaidtion  of  the  OCsopiiagus, 

It  takes  most  commonly  a  cylindrical  form.  Where  the  foixl  from 
organic  or  spasmodic  stricture  or  from  some  other  cunse  is  hindereil  in 
its  passage  downwards  it  tends  to  accumulate  in  the  a*sophagu.s  and  to 
be  retained  for  .*?ome  time  previous  t^  being  ejected.  This  in  due 
coiu'so  brings  about  a  more  or  less  uniform  dilatation  of  the  passage. 

At  other  times,  however,  the  dilatation  assumes  a  mccnlar  or  jtouch- 
/i/y  character,  ami  in  this  case  either  the  whole  of  the  coals  may  be 
protruded  or  the  muscular  coat  be  absent  from  the  sac. 

Various  theoried  have  been  forthcoming  to  account  for  these  saccular  dilatations. 
They  often  occur  a  little  Wlow  the  end  of  the  trachea,  and  hence  have  been  supix>«cd 
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to  be  conf^oiUl  direrticuU  nmiUr  to  tbon  from  which  thv  liMg  is 
{Moore,  No.  192,  xxxiii.  U8l.  p.  191).  Zenker,  Rharpry,  (^i&in,  and  othrf«» h««i«ir7 
tra4*e  th«ni  to  injiinr  either  from  some  cutting  e<lgfl  or  from  a  man  of  or#r-ha«tB! 
food.  Thu  wall  ii  tliui  weakened  und  allows  its  coats  to  be  prolnided.  Tk« 
truMoQ  in  some  case*  has  been  as  suia]]  as  a  pea. 

It  has  been  said  that  if  the  anoiiba^ia  becoroM  adbarant  to  aurrouadisg 
the  tibrous  connections  tend  to  draw  upon  its  walla  and  cauM  it  to  dilata. 
oould  hap|>«n  only  wbc<re  the  cBSophageal  aUboaioat  are  uaitad  to  •one 
structore  sucli  as  ths  vertebral  coluntD. 

There  is  considerable  danger  of  the  food  Anding  ita  way  into  the  poach  raUnr 
along  the  natural  path  ;  and  a  bougie  joaaod  into  the  ceaophagus  teuda  to  folW* 
larae  oonrae. 

PoH-Moriem  Digetiiatu 

This  has  been  recordeJ  in  a  few  instances  where  h^i    '  -I  food 

Itas   regurgitated  from  the  atomoch   at  the  time  uf  n'  t   beefi 

retained  in  the  ceBophftgns.      Tiie  appearances   are  very  much  like 
thoBO  of  the  digested  stomach.     (See  i<lomach.) 


Actum  of  Corrosives, 

When  a  corrosive  such  as  nitric  acid,  sulphuric  :icid,  or  ennro»i»t 
sublimate  is  rtwallowed,  the  plMrtfit-r  and //»/•/.■*  and  the  U»tt*r  md  uf  t)m 
tisopHagm  are  the  parts  mostly  atfoctod  by  it  The  middle  inart  of  Om 
rceophagus,  curiotisly,  often  escapes  injury  or  is  daroagetl  tu  a  mu( 
less  extent  In  the  case  of  the  corrosive  acids  the  mucous  meml 
sloughs  at  the  parts  influenced  by  their  contact.  A  cicatrix  follow^ 
which  is  ti^ht  and  hanl  and  consequent!}*  difficult  to  strvtch.  Thi 
cicatrix  tends  to  contract  more  and  more.  It  \a  locat4;d  oftener  towards 
the  lower  than  the  up(»er  end  of  the  tube. 


J}^8p}Mgia  (Sis,  with  diificulty,  and  ^yu,  I  eat). 

Difficulty  in  swallowing  may  W  duo  to  two  distinct  sot-s  of  patho? 
logical  conditions  :  tirstly,  where  there  is  an  t>rg3inic  cause  of  o1>structioii« 
and,  secondly,  where  the  ini[iedimeut  is  caused  by  some  fanetional 
abnormality. 

The  chief  sources  of  organic  stricture  are  cicntrieat  from  awaUov- 
ing  corrosives,  and  from  tertiary  syphilitic  diseaae,  or  the  ])r«««ncv  n( 
tumours  such  as  a  cancer  or  a  |K)ly]nis. 

There  is  another  cause  of  stricture  more  rarely  met  with  and 
necessarily  only  in  newly-born  infants,  namely,  where  the  buccal  part 
of  the  alimcutjiry  canal  has  failed  to  join  with  the  primitive  >:ullet.  In 
such  a  case  a  tibrous  cord  usually  unites  the  buccal  cavity  to  tlM 
iBiophagus. 

Another  cause  of  organic  stricture  is  of  course  the  preasuro  of  a 
neighbouring  aneurism  of  the  aorta.  Simple  dilatatiun  of  th«  aocta 
may  bring  this  about  by  compressing  the  ceAophagna  at  its  pamg* 
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through  the  ring  in  the  diaphragm  (Handiord,  No.  192,  xxxix.  1887- 
88.  p.  103). 

The  functional  causes  of  dysphagia  are  several : — 

FifMhjj  there  are  the  purely  hptmcal  (iffec(ion;t. 

Secondly^  there  are  rare  cases  in  which  tlie  fesophagus  is  paralysicd. 
The  nerve  supply  of  the  gullet  is  in  great  jiart  furnished  by  the  vagus. 
Itu  branches  are  both  aenaory  and  motor.  Claude  Bernard  many  years 
since  demonstrated  that  food  eaten  by  the  rabbit  after  the  vagi  are 
divided  tends  to  accumulate  in  the  oesophagus,  and  seems  to  be  passed 
on  to  the  stomach  only  hy  pressure  from  the  pharyngeal  muscles. 

Thirdli/,  a  large  proportion  of  functional  obstnictions  are  the  result 
!pSi  ^f^itnodic  stricture.  The  spasm  is  usually  excited  through  some 
abnormally  sensitive  st4ite  of  the  mucous  membrane.  Oue  of  the 
commonest  causes  of  cesophagismus,  ami  also  one  of  the  most  diffi- 
cult to  treat,  is  tkr  pniycnce  of  small  mtpcrfinal  nlccrj^  (see  p.  460).  The 
ulcers  seem  to  be  irritable,  aud  the  moment  the  food  touches  them  in  its 
JjWfJlward  iKissage  the  muscular  fibre  is  thrown  into  contraction  aud  the 
obstructed.  So  great  may  be  the  extent  of  this  that  even 
liquids  fail  to  be  swallowed.  The  point  of  constriction  seems  to  be 
chiefly  near  or  at  the  lower  enrL  The  food  accumulates  above  this 
and  causes  dilatation  with  great  hypertrophy  of  the  muscular  coat 
After  death  of  course  the  channel  is  found  to  be  open — often  widely 
dilated. 

Gibb  (No.  192,  xvii.  ISCtJ,  p.  39)  called  nttcntion  to  the  fact  of  ulceration  of  the 
cosophogeal  mucous  membrane  ovur  the  cricoid  cartilago  being  a  common  mnso  of 
dyiphsguk     A  feeling  of  pain  ia  often  rBrom.'d  to  this  spot  in  sw&Ilowing  tlie  bulus. 

Otiurnl  Lileraiurt  on.  CE/topfiaijtis. — Bemheim  (Dyspliagi/i) :  Diet,  encycl.  d.  sc 
med.,  xxxi.  188f»,  p.  23I».  Cohen:  Intemnt.  Encycl.  Surg.  (A«hurst),  N.  Y.,  1886. 
vi-  p.  1.  Einhom  (Dilatation):  N.  Y.  Med.  R«.,  xxxiv.  1888,  p.  751.  Gibb 
CDysphttgia) :  Trans.  pAth,  Soc.  Loud.,  xvii  1866,  p.  .39.  Handford  (DilutntioD} : 
Tntna.  Patli.  Soo.  Lond.,  xxxix.  1887-88,  yt,  103.  Lang^erhaos  (Orgiiiiismal  In- 
flammation) :  Arch.  f.  natli.  Anat. ,  Hx.  1S87,  p.  352.  Laimegrace  :  Etude  exper. 
dc0  fouctioua  de  ru'sopliage,  1S83.  Meltzer  (l)ysplmjL.na) :  Uerl.  kliu.  Woehusclir., 
xxr.  1883,  p  140.  Moore  (Diverticulum);  TraiiH.  Path.  S<x>.  Loud.,  xxxUi.  1881, 
p.  191.  Osgood  ((Esophagbimus) :  Bo.Htou  21.  aud  S.  Joura.,  cxx.  1889,  p.  401. 
Pathology  of  the  CBwphtigus :  Knott,  1878. 
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CHAPTER  LXXI 


THE  STOMACH 


Prelimimty  Analoviieal  and  Pky^dogkal  Details. 


817.  The  transition  area  between  the  lower  end  of  the 
and  tbe  stomach  in  known  as  tlio  cardia ;  while  the  opening  into 
duodoniun  is  willed  the  pylorus.  The  loft  or  Krosul  end  of  the  »t 
goes  by  the  name  of  the  pars  cardiaca,  und  the  ;mrtioii  of  thi»  end 
which  bulges  towards  the  spleen  is  known  a^  the  fundus  ventriculL 
The  right  end  of  the  organ  is  the  pars  pylorica.  The  upper  con- 
cave border  bears  the  name  of  the  lesser  curvature ;  while  the 
lower  convex  border  is  called  the  greater  curvature.  Towards 
the  narrow  pyloric  end  a  donblo  bend  of  the  organ,  or  somrtimes  a 
constriction,  cuts  olT  a  portion  known  as  the  antrum  pylori.  The 
fundus  is  the  lowest  {>oint  in  the  upright  position  of  the  body,  b« 
the  contents  of  the  stomach  tend  to  gravitate  towards  it. 

The  wall  of  the  stomach  is  made  up  of  a  mucous,  a  submucotu,  a 
muscular,  and  a  serous  coat  Into  the  ntucous  coat  run  a  few  featooni 
of  muscular  tissue  known  as  the  muscuhris  mucosff. 

The  surface  of  the  raucous  membrane  ia  covered  with  cylindrical 
epithelium  which  aocretca  mucus.  The  bodies  of  the  cells,  under  octii- 
nary  circumstances,  are  clear,  from  the  presence  of  mucigen  within 
them.  The  mucigcn  is  from  time  to  timeextmded  and  converted  into 
mucus.  The  attached  half  of  the  cell  is  peculiarly  granular,  and  in 
it  Ilea  the  nucleus.  When  the  lirop  of  mucigen  is  cast  off  it  loavM 
tho  clear  part  of  the  cell  empty,  and  to  such  a  cell  the  name  of  poUrl- 
odi  is  given. 

As  on  all  mucous  surfaces  there  is  a  deep  layer  of  roofidcd 
epithelial  cells  closely  adherent  to  the  membmna  propria  o(  the 
mucous  membrane.  It  is  from  this  layer  that  the  cylinder  celU  are 
regenerated  (see  IHitea.tfji  of  Bronchi). 

The  glands  of  the  mucous  membmne  aru  very  numerous.  It  in 
calcuhited  that  those  of  the  fundus  amount  to  BomethJug  like  five 
millions.  They  are  tubular  stnictures,  several  of  which  may 
into  a  common  duct 
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The  dticts  of  those  at  thr.  pyloiic  eiul  are  especially  wide,  more  so 
than  thoBO  of  the  fundus.  Between  the  duct  and  the  gland  projier  is 
a  cou8triction  known  as  the  neck.  The  ducts  in  all  cases  are  lined  b}* 
columnar  epithelium  which  secretes  mucus  like  that  of  the  surface  of 
the  stomach  generally.  The  epithelium  is  also  contintied  into  the 
gland  proper,  but  the  cells  bccoino  smaller  than  they  arc  iu  the 
ducts. 

The  epithelium  of  the  glands  at  tht  fundus  consists  of  two  layers, 
an  outer  and  an  inner.  The  cells  which  are  nearest  tho  basement 
membrane  of  tho  gland,  that  is  to  say,  those  of  the  outer  layer,  are 
large  and  irregularly  spherical  bodies  known  as  jmrUial,  marginal, 
oxyniic  (o^is,  acidX  or  acid-secrcUnfj  cells;  while  those  of  the  inner 
layer,  which  in  reality  bound  the  channel  of  the  gland,  are  smaller  and 
somewhat  polygonal  in  shape.  They  are  called  principttl^  central, 
or  adelvmorphms  (a^»;A,05,  hidden)  cells,  and  are  jiartially  hidden  by  the 
outer  layer. 

Besides  these  secreting  glands  of  the  mucosa,  small  lymph-follicles 
are  met  with  here  and  there  in  the  suliraucosa  alike  with  those  of  the 
small  intestine. 

The  arteries  are  denved  from  all  three  branches  of  the  cneliac 
axis.  They  divide  within  tho  various  coats  and  penetrate  into  the 
mucosa,  where  they  enveloj)  tho  glatida  in  a  fine  network.  The  veins 
arise  out  of  this  network,  s[)read  out  in  the  submucofyi,  aTid  open,  after 
thoy  have  gained  the  outer  surface,  into  thu  vena;  lienali.s,  mesaraica 
major,  and  partly  into  the  v,  portarxim.  The  distribution  of  the 
arteries  is  partially  t^?nninal. 

Lymph-vessels  are  very  abundant.  They  spring  from  a  very 
tine  superticial  expanse  underlying  the  glands  of  the  mucous  mem- 
brane, form  a  deeper  network  l>etwecn  the  subniucosa  an<l  mu.scuhiris, 
and  afterwards  accom{>any  the  blood-vessels  beneath  the  peritoneum, 
where  they  open  into  the  lymph-glands  lying  in  a  row  on  each  cur- 
vature of  tho  stomach. 

The  nerves  of  the  stomach  are  derived  from  the  jmewmo^astric 
and  sijnipiithctic  (cceliac  plexus).  The  former  is  the  sensitive,  the  latter 
the  motor  nerve  of  the  organ.  The  left  vagus  supplies  the  anterior, 
the  right  the  posterior  aspect.  Thoir  branches  form  a  dense  network 
in  the  walls  ot"  the  organ,  in  which  many  ganglia  are  embedded. 

Tfu*  sti/mach  contracts  powerfully  under  stimulation,  and  during 
digestion  is  in  constant  movement.  Beaumont  (No.  450,  p.  222) 
found  that  when  a  thermometer  was  introduced  into  the  pyloric  end 
of  the  stomach  of  Alexis  St.  Martin,  it  was  grasped  by  the  contracting 
walls  for  half  a  minute  and  again  liberated.  It  sometimes  remains 
contracted  between  the  antrum  ])yloricum  and  fundus  after  death, 
giving  rise  to  an  hotir-gkss-like  appearance. 

The  sense  of  hunger  seoma  to  depend  ccten.^  paribus  upon  the 
organ  being  empty.  The  introduction  of  fowl  through  a  fistula  allays 
the  sensation. 
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The  temperature  of  the  interior  of  the  atomftchi  Aooording  to 
Beaumont,  ranges  from  98*^  to  100'  F. 


Thk  Various  Acts  conckrxed  in  Normal  Dioestion. 

816.  The  digestion  of  a  mixed  moal  commences  as  the  food 
the  mouth,  and  duos  not  coa«e  until  it  has  reached  the  lower  put 
the  intestine.  Its  object  i»  twoftild,  firstly,  to  render  the  varioui  o 
atituents  soluble  and  capable  of  diffusion  ;  and,  aecondly,  to  V 
about  certain  chemical  changes  in  the  elements  of  the  fooii  \rhieh 
necessary  before  these  can  be  utiUsed  for  the  repair  of  the  tJM&ue«  nnd 
the  production  of  heat  and  energy.  These  ends  are  achieved  by  th« 
action  of  ferments  contained  in  the  secretions  from  the  various  «;Iand* 
concerned  with  dig(i8tion.     Most  of  these  ferments  lue  prodn-  "'ir 

to  the  gland  or  glands  which  elaborate  them,  but  one  of  th-  .-t, 

the  diaiilatic  ferment  of  saliva,  is  also  found  abundantly  in  tht*  variotts 
tissues  of  the  body,  in  the  blood-serum,  in  the  urine,  and  in  the  lympE 
tilling  the  interstices  of  the  tissues.    It  is  likewise  abundant  in  the  Uver. 

None  of  these  ferments  have  been  obtaine<i  in  a  puro  state^  but  it 
is  generally  held  that  the}'  resemble  proteid  bodies  in  compoetiioii. 
Their  action  is  essentially  one  of  hydration,  or  ratlicr  of  hydrolysis, 
and  it  is  to  1>o  remembered  that  pi-olonged  boiling  with  water  or  with 
water  slightly  acidulated  has  very  much  the  same  effect.  It  conT«rt* 
starch  into  dextrine  aud  proteid  matters  into  a  substance  resetubling 
peptone.  The  chief  use  of  the  various  ferments  is  to  bring  aboat 
these  and  other  interchanges  much  more  rapidly. 

StaU  of  the  FoMting  Stotnach, 

819.  The  condition  of  the  stomach  in  the  early  monung  befon 
food  has  entered  it  is  a  matter  of  very  great  importAnce  for  the  fulfil- 
ment of  thorough  digestion.     The  general  impression  until  lately 
that  it  remained  empty,  and   it  has  even  been  £nid  that,  in  an 
the  mucous  membrane  had  an  alkaline  reaction  (Hay). 
(Xo.  450,  p.  21)  found  the  stomach  of  Alexis  St.  Martin  usualljr 
in  the  morning*  but  the  introduction  uf  a  gum  elastic  catheter 
euf&cient  to  cause  a  tlow  of  gastric  juice. 

From  recent  researches  ui>on  the  healthy  human  itamacb  H 
appears  tliat  it  is  seldom  empty,  even  when  all  traces  of  food  hAve  left 
it,  but  as  a  rtile  contains  a  quantity  of  liquid  quite  like  gutric  jnic* 
and  capable  of  pcptonising. 

Rnain  (No.  4M,  i.  1SB9.  p.  140  ;  and  JliJ.,  \l  p.  2:^3)  sUtcv  that  out  of  forty- 
iiidiviihuli  in  whom  he  cxunilueil  thcstomsch  while  futiiig,  tlffv  ir«rs  only  two  < 
Id  which  tho  organ  was  empty.    In  the  othcrB  there  wer«  froiti  8  to  10  cc.  or  mora 
acid  iccrt^tion.     In  thirty-oiio  of  the  forty-four  thfrc  wa«  free  bydror.htork  aoM 
bnl  no  lactic  acid.     In  addition  tu  [>«{mn,  the  rennet  femu'nt  waji  pretnt. 

h  UDCil  to  be  anerted  tliat  durinfc  the  foitinK  atatc  the  stviiiacb  of  U«n  doM  wA 
mentt  p«p«ia  or  arid.    Schreib^r'a  reaearchea  (So.  104,  xxiv.  19891,  pp.  Mft  tail  STf) 
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and  those  of  others  se«m  to  discredit  this  stAtement.  Schreiber  hy  introducing  a 
«onud  umed  with  test-paper  found  tlmt  the  reaction  was  acid  during  fasting  in 
fourteen  cut  of  fifteen  persons  cxpurimentetl  upon.  In  thirty-four  exiHjriments, 
howerer,  made  upon  these  individuals  he  also  found  that  on  four  occasions  the 
reaction  waa  not  acid.  He  concludes  thnt  the  reaction  of  the  hurnan  stomach, 
ereu  during  faatiug,  is  geiuruHi/  acid.  Tlie  arid  is  hyd.ruchloric  ;  it  runs  between 
0'6  and  1  8  per  mille,  and  in  all  cases  where  tested  it  contained  pepsin. 

According  to  Frerichi*  (No.  50,  xxiii.  1885,  p.  705),  the  human  stomach  is  ueutlly 
Imt  not  Always  empty  in  the  mornijig.  There  are  individual  |»couIiaritie8  in  this 
respect.  In  Man,  and  in  the  dog,  the  injection  of  disttllL'd  water  calls  forth  the 
presence  of  acid  in  from  ten  to  fifteen  minutes. 

In  a  man  suffering  from  gastric  fistrda  after  gastrotomy,  Herzen  [No.  49,  1884, 
i.  p.  133)  found  that  the  stomach  when  fasting  regularly  contained  a  considerable 
i[Uautity  (200  to  300  c.c.)  of  a  yellow  or  green  c:>luured  watery  liquid.  It  was  free 
from  the  remains  of  food.  Tlie  liquid  was  strongly  acid,  occasionally  contained 
constituents  of  the  bile,  and  in  some  cases  it  converted  stArch  into  sugar.  Trypsin 
could  not  he  detected  in  it.  Pepsin  and  zymogen  were  present  in  it,  both  in  small 
quantity. 

After  removal  of  this  liquid  a  clearer  liquid  took  its  ploi'-e.  The  second  liquid 
w^a  thick  and  ropy  and  strongly  acid  ;  it  resembled  fresh  egg  albumin. 


h\fiH€n/:e  of  thf  Saliva. 

820.  Salivary  Ferment. — The  ferment  contained  in  saliva  is 
known  as  pttjolin  or  salivary  di/isi<ise.  It  appears  to  bo  iilentioal  in  its 
intlucncu  on  sUrch  with  the  diastase  devetopcil  in  malting. 

Its  Action, — It  used  to  bo  supposed  that  the  salivary  ferment 
converted  starchy  matters  directly  into  grape-sugar,  the  formula  being 
represented  thus : — 

Starch.  Water.  Grape-sugar. 
C,H,A  +  H,0  =  C„H„Or 

The  transition  is  now  known  not  to  bo  so  simply  explained,  for  although 
the  starch  is  ultimately  converted  into  grape-sugar,  the  transformation 
is  not  effected  entirely  by  the  salivary  diastase.  Only  about  1  per 
cent  of  grape-sugar  results  from  salivary  digestion.  The  effect  of 
salivary  diastase  when  applied  to  starch  is  to  break  it  up  into  mal- 
tose, a  body  having  the  same  formula  as  cane-sugar  (Cj^H^Oji)  and  a 
number  of  dcxtrines — 

Starch.      Water,     Maltose.     Dextrine. 
3(C,H,„0,)  +  H,0  =  C,,H„0„  +  C,H,„0,. 

Or,  as  O'Sullivan  represents  it,  under  the  impression  that  a  molecule  of 
starch  ia  thrice  as  large  as  a  molecule  of  dextrine  : — 

*(C,»H„0,,)  +  H,0  =  C.,H,,0„  +  IO(C,H,A)- 

The  maltose  is  subsequently  transformed  into  gra[)e-8Ugar  (dextrose) 
in  the  small  iutostine,  it  is  usually  said,  mainly  by  the  action  upon  it 
of  the  intestinal  secretion,  but  probably  also  by  that  of  the  secretion 
of  the  pancreas. 
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It  hu  been  stated  that  the  nsnlting  dexttines  arc  manj.  Tbvy  can  W 
anrnnged  in  two  groups — mrj/ikrvHUactrinei  ami  acAnw'<icc<n'n«#.  The  erjrtliroHlK- 
trine*  appear  first,  and  the  name  is  applied  to  them  on  account  of  the  reddUi  «r 
parplti  tint  thcjr  afford  on  the  application  of  iodine  {4f>v6p6t,  nnldiah).  In  coanr  *A 
lime  they  appear  to  alter  their  character,  anj  fail  to  give  any  colour  at  all  wtlb 
iodine,  unle«s  the  natural  yellow  of  tlie  latter.  Tliey  are  then  known  aji  ackroo* 
dextrinea  (dxpwt,  colonrlcss).  There  arc  at  least  a  eoujde  of  the  former,  and  a 
of  Are  or  aix  of  the  latter. 

The  Stages  in  the  salivary  digestion  of  starch  siunznariaed  are : — 


1.  Starch. 

2.  Erythro-doxtrine. 


3.  Achroo-dertrine 

4.  Maltose. 


5.  Grape-sugar. 

When  saliva  is  added  in.  ntro  to  boiled  starch,  the  starch  begins 
tuni  liquid  wnthin  a  few  seconds.  Up  to  the  time  when  li4ueT 
is  comi>lete,  iodine  gives  tlie  onlinary  blue  reaction,  but  Fehling^i 
solution  reveals  the  presence  of  a  little  sugar.  Within  a  few  minul 
afterwards  the  sugar  reaction  becomes  more  decided  ;  and  alUMOiii 
iodine  added  to  the  mass  still  gives  simply  a  blue  colour,  if  toe 
mixture  of  starch  and  saliva  be  diluted  with  water  a  deep  rioloi 
colour  may  1>o  noticed,  showing  the  presence  of  a  small  amaont  of 
erythro-dextrine.  The  blue  reaction  next  gives  way  to  a  reddiili- 
brown  colour,  due  to  the  presence  of  erythronlextrine  in  ^tiantity. 
In  time  this  is  replaced  by  a  yellowish  l>rown,  showing  the  preaenee 
of  a  different  kind  of  erythro-dextrine.  The  sugar  formation  daring 
this  time  has  been  going  on  increasing ;  and  the  next  step  is  the 
appearance  of  any  reaction  with  iodine,  an  eveat  which  indicate* 
advent  of  achroo-dextrines.  Tlio  sugar  still,  however,  continow 
increase  after  the  iodine  has  ceased  to  bring  out  any  reaction. 
time,  nevertheless,  is  at  leugth  reached  in  which  any  more  sugar 
to  be  formed  (Roberts,  No.  454,  p.  23). 

As  just  remarked,  however,  the  quantity  of  grape-Mgar  retalttng 
from  salivary  digestion  pure  and  simple  is  small ;  the  maltose  is  not 
wholly  transformed  until  it  reaches  the  small  intestine. 

The  transformation  of  starch  into  these  various  products  com- 
mences momentarily  on  its  being  introduced  into  the  mouth.  BoilMi 
stjirch  artiticially  mixed  with  saliva  loses  ita  gelatinous  consisteDet 
within  a  few  minutes,  and  becomes  watery  and  diffluent  owing  to  ile 
rapid  transformation.  As  shown  by  Roljert^  (Nos.  454,  456X  Ui« 
starch  granule  must  have  bursty  in  the  case  of  Man,  before 
saliva  will  act  on  it.  Human  saliva  has  little  if  any  effect  on 
starch. 

The  lower  animals  seem  to  |>0B8ess  a  stomach  frrment  which 
destroys  the  capsule  of  the  starch  corpuscle,  and  thus  allows  of  Um 
starch  being  digested  in  the  raw  state.  Such  animals  (e.^,  bone) 
•ocrete  very  little  salivary  diaataa&  The  digestion  of  starch  tD 
to  dej>end  mainly  upon  the  socretion  of  the  pancreaa. 
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Time  occupied  in  Salivary  Dig^estion  in  the  Stomach. — 
Tlie  sftlivar>'  ferment  will  act  only  in  an  alkaline  solution,  antl  a 
moat  important  fjucstion  in  the  pathology  of  dyspepsia  is — How  long 
does  the  natural  alkalinity  of  the  swallowed  saliva  take  to  be  neutral- 
ised, in  health  and  in  disease,  by  the  acid  secretion  uf  the  stomach  1 
This  will  depend  of  course  upon  the  quantity  of  saliva  swallowed  and 
the  degree  of  acidity  of  the  gastric  contents. 

There  is  considerable  ditTerence  of  oi>inion  as  to  what  length  of 
time  the  saliva  remains  active  in  the  stomach.  Some  authors  go  so 
far  as  to  deny  that  it  exerts  any  digestive  influence  after  passing  the 
gullet  This  extreme  view,  however,  is  now  mostly  alwindoned.  von 
den  Velden  tixed  it  at  from  a  half  to  one  hour,  but  Ewald  (No.  43, 
xxiii.  188G,  p.  827)  says  this  is  too  long,  and  that  the  sugar-forming 
properties  of  saliva  in  the  stomach  cease  in  al»out  ten  minutes.  Still 
this  is  not  admitted  by  all  authorities  who  have  gone  carefully  into  the 
matter. 

The  Essential  Stcrdions  uf  the  Stumath. 

S21.  The  Gastric  Juice  was  described  by  Beaumont  as  a  liquid, 
clear  and  transparent  as  water  (No.  -trjO,  p.  131).  It  has  an  acid 
reaction  in  great  part  due  to  the  presence  of  hydrochloric  acid. 

The  following  may  be  taken  as  a  statement  of  its  average  com- 
position in  Man  (C.  Schmidt).  The  acid  probably  is  put  down  a  little 
too  low.  SchaefFer  says  that  the  acid  must  be  not  less  than  \  per 
millo  for  proper  peptonisation. 


In  1000  parts:— 

^Vater 

.     994-40 

Pepsin  and  organic  matter    . 

319 

Chloride  of  sodium       .... 

1-46 

„       „    potassium  .... 
„       „    calcium       .... 

0-66 
0*06 

Free  acid    ...... 

0-20 

Phosphate  of  lime  Ca/2(P0,)          ) 

„        ,.     magnesia  Mg32(POj)  y 

\          .,        „     irouFePO,                ) 

0*12 

jVn  abundance  of  chlorides  is  necessary  for  the  maintenance  of  the 
activity  of  the  gastric  jtiice.  The  hydrochloric  acid  is  most  likely 
derived  from  them.  When  they  are  withheld  in  the  diet  of  the  dog 
until  they  disappear  in  the  urine  or  nearly  so,  they  also  disappear 
from  the  gastric  juice.  The  gastric  juice  at  the  same  time  becomes 
unfit  to  digest  meat. 

Hydrochloric  Acid  essential  for  Digestion.  ^Gastric  diges- 
tion nill  proceed  only  in  the  presence  of  an  acid,  and  that  naturally 
secreted  by  the  stomach,  as  just  said,  is  hydrochloric.  The  element  of 
greatest  importance  in  the  gastric  juice  is  the  hydroh'tic  ferment  or 
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enzym  pepaiti.  The  pepsin  may  be  present  in  the  stomach  witluNit 
hydrocliloric  acid,  but  so  long  as  that  is  the  case  it  is  (>ower]r«s  a«  an 
agent  of  digestion  (Ewald  and  iJuas).  Their  separation,  hciwr>v.T 
Mldom  happens ;  the  two,  as  a  ruli^,  aro  secreted  simultaneoosl^v. 

Glands  which  furnish  the  Acid  and  the  Pepsin. — lliey  air 
not  secreted  from  the  same  glands  nor  from  the  same  region  uf  the 
stomach,  for  while  fhf  pftonc  ^jlands  are  almost  pure  pepsin-produciu^ 
organs,  those  at  tfw  fundus  appear  to  furnish  the  acid- 

Thti  acid  is  derived  in  all  probability  from  the  manjinal  ctUs  vf  iXe 
ijlands  tit  the  fund u.\  and  is  poured  into  the  stomach  as  soon  aa  foraud. 
The  suj>erficial  purt  of  the  gland,  consequently,  is  always  the  BKMt 
acid.  It  is  said  by  Brucke,  in  fact,  tliat  the  deep  part  has  an  alkaiiM 
reaction.  How  the  acid  is  obtained  from  the  alknlino  blood  has  alvaja 
rcmaiued  a  mystery. 

Origin  of  Pepsin. — All  recent  researches,  such  as  thoM  cf 
Langley  and  Edkins,  Klemperer  and  Boas,  etc.,  seem  to  point  the 
fact  that  the  pe]>sin  of  the  gastric  juice  is  not  contained  as  such  in  tiM 
secreting  cells  of  the  gastric  nnicous  membrane.  The  substance  con* 
tained  in  tlie  colls  apparently  requires  the  contact  of  hydrochloric  idd 
to  convert  it  into  pepsin. 

Langley  and  I-Vlkins  (^^o.  179,  vii.  p.  371)  call  it  pqmna^tiL  ll 
imparta  a  peculiar  granularity  to  the  colls  in  which  it  is  cont*iD«d. 
It  does  not  possess  any  power  of  solution  over  albuminous  substaooe^ 
bat  on  bebg  voided  it  comes  in  contact  with  hydrochloric  acid  aod  it 
converted  into  pepsin  which  then  acts  upon  them. 

Schiff  appliotl  the  term  ztfuun^i  to  the  ]Mj>sino-gcnotic  sulMtum^ 
KJemperer  (No.  91,  xiv.  1888,  p.'  380)  and  Boas  (No.  91,  xiv.  1868, 
p.  249)  call  it  proftiiym  ;  while  they  apply  the  term  en^ii  to  the  ftiUy- 
develope<I  ferment  (pepsin). 

Milk -Curdling  Ferment — It  seems  that  *  tmuw^ /mnna  is 
present  in  the  secretion  of  the  htunan  stomach  as  well  as  in  that  of 
the  calf.  Klemperer  (No.  91,  xiv.  1888.  p.  380)  and  Boas  (No.  50, 
XXV.  1887,  p.  417  ;  nho.  No.  91,  xiv.  188H,  p.  249),  however,  aM«i 
that  the  conditions  of  its  presence  are  capricious.  Thus  (I)  hjdrO' 
chloric  acid  and  the  rennet  ferment  may  l>oth  be  present  simultane- 
ously ;  (2)  both  may  be  absent;  and  (3)  the  ferment  may  be  praseni 
without  hydrochloric  acid,  the  place  of  the  kttcr  being  takea  by 
organic  acids.  In  certain  diseased  conditions  of  the  organ  this  Tenatl 
ferment  is  lost^ 

Milk  may  be  coagulated  in  the  stomach  by  the  lactic  acid  of 
digestion,  but  whereas  the  ooaguhim  resulting  from  the  rrnnet  fenueol 
is  firm  and  continuous,  that  induced  by  kctio  acid  has  more  the 
character  of  a  precipitate. 

RoUrtJi  (No.  -tM,  [I.  ftS)  diBeorer«d  lltat  t^iis  milk •  rordllai;  teviat  ll 
prcMDt  in  the  nccrrtion  of  tbr  pancreas.  An  Alkftlcfmrn  rxeeoting  that  {VodaeeJ 
by  oo«  grain  of  liicartjoaate  of  ^oda  to  the  ouncv  of  milk  will  prervnK  tha  actiim  «f 
ths  owdling  frrmoat  of  the  stomach  ;  hut  ia  the  cue  of  the  faaeKatls  noast  It  is 
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not  so.     Two,  three,  or  four  graiiiB  of  bicarbonaU  of  6od«  may  be  luldod  without  ita 
inflaenctt  being  interfored  with. 

RobArtfl,  moreover,  considers  that  the  cardling  of  the  milk  in  the  stomach 
binders  its  digestion  and  is  uDuecessary  for  it.  Ue  compares  it  to  the  action  of 
fibriu-fermont  on  blood. 

Fat-Splitting  Ferment. — The  secretioa  of  the  stomach  contains 
yet  a  third  ferment,  according  to  Cash  (No.  51,  1880,  p.  333),  which 
has  the  power  of  splitting  up  neutfal  fats  and  liberating  their  glycerine 
and  fatty  acids.  Roberts  (\o.  454,  p.  7/))  coinciHes  in  this  view,  and 
further  suggests  (p.  72)  that  the  liberated  fatty  acid  has  the  power  of 
emulsifying  fats  in  the  duodenum  independent  of  the  i>ancreatic 
secretion. 

Lactic  Acid  Ferment— It  woidd  appear  that  a  lactic  acid 
ferment  may  also  occasionally  be  present  which  converts  milk  sugar 
iuto  lactic  acid. 

Digestion  of  ProUuls  or  Proteolysis. 

822.  Pepsin  seems  to  be  a  purely  proteid  or,  at  any  rate,  albu- 
minoid solvent,  and,  as  before  mentioned,  acta  only  in  presence  of  a 
free  acid.  Its  influence  can  be  studied  as  well  in  vitro  as  in  the 
stomach.  From  careful  comparison  *>f  the  proflucts  of  artiticial  and 
of  natural  digestion  of  proteids  by  pepsin  the  only  difference  seems 
to  be  that  in  artificial  digestion  the  various  stages  leading  up  to 
complete  peptonisatioti  are  reached  more  tardily  than  in  the  stomach. 

It  is  usually  alleged  that  syntonin  (acid  albumin)  ia  the  first 
product  of  proteid  digestion,  and  in  some  cases  it  is  so. 

Ilasebrock  (No.  1S7,  xi.  1887,  p.  348)  states  thst  if  fibrin  is  diguatod  in  a  weak 
pepsin  solntion  containing  ^  to  1:1  P^''  miHi^  HCl.  and  at  a  temperature  of  36'  C, 
g^lobulin  sul>8tauc«s  are  recognisable  after  tweuty  minutes,  but  not  acid  albnmin. 
If  tht:  solution  of  ]>epsin  be  strongly  acid  the  globulins  have  vooisbcd  in  two  and  a 
half  hours,  and  their  place  has  been  taken  by  acid  albumin  ;  wbilo  in  weskly  scid 
solutions  they  sre  sbtuidantly  present  ()  to  f  per  mille).  Later  on  (5^  hours)  scid 
albumin  seems  to  entirely  replac«  the  globulins  even  in  %Yeak  solutions.  The  higher 
the  percentage  of  acid,  the  more  rapidly  do  the  globulins  vanish  ;  he  says  that  thoy 
sre  tho  first  products  of  digestion. 

In  course  of  time,  however,  the  acid  albnmin  or  s}'ntonin  gives 
place  to  peptones,  so  that  as  digestion  proceeds  a  compamtively 
small  quantity  of  syntonin  will  be  found  and  a  correspondingly  large 
proportion  of  peptone.  Towards  the  end  of  digestion,  according  to 
Boaa  (No.  49,  1887,  i.  p.  136),  peptones  alone  remain. 

The  tnnaformation  of  the  albnmin  into  peptone,  however,  contrary  to  wlut  wu 
asserted  by  Boos  an*!  others,  docs  not  appear  to  take  place  directly,  nor  docs  the 
iutcrcbango  seem  to  be  ho  simple  as  is  often  supposed.  According  to  the  duration 
of  digestion  aftrr  the  gastric  acid  has  been  accreted,  the  chsracteristio  reactions  for 
albuminous  liipiids  become  less  and  less  evident  in  the  contents  of  the  stomach. 
Thus  a  short  time  after  digestion  has  been  established  copious  precipitates  are 
obtAined  with  common  salt  sod  acetic  scid.  hydrochloric  acid,  aud  ditferout  salts  of 
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the  mctala  vhicb  ditTer  (Vom  those  derived  from  ordliuuy  ftlbnmjn  io  diMolriB^  \rj 
hott  «nd  in  being  ngaiu  i>revipitnted  od  cooling. 

Scbmidt-MuLheitn  <No.  61,  Physiol.  Ab.,  1879,  p.  89;  JbuL,  IMO,  iv  S3)  vu 
the  Rmt  to  Assert  that  the  cftuse  of  this  ia  tlio  prcaence  of  *  (trruliAr  allminin.  It 
had  firevionsly  Ikecn  thought  thftt  the  reaction  mijj;ht  he  doif  to  gn  admUtwv  cf 
peptone  vith  uiitniiLsformed  albumin. 

Seeing  that  this  substance  appears  before  the  peptooo  ho  gavv  it  the  luutw  td 
pro-peptone.  8alkow<iki  (Xo.  13,  Ixxxi.  1S80,  p.  &5£|  riH-'OgtiiMvl  the  kleotity  itf 
this  nlbnmin-likc  body  with  Ktihne's  hemi-albumose,  n  subattuoe  pmooml  hf 
octioD  uf  dilute  a^ids  on  albumin,  and  also,  for  wiuv  timi'  previously,  known  to 
product  of  i>epain  digestion.  Hence  Jonai,  and  KQhm<  and  rbiLteodt-n  fonad 
similar  body  in  the  mine. 

There  appear,  in  roality,  to  be  several  substAiiccs  intcnne* 
lietween  the  original  albumin  and  peptone.  To  these  the  name 
proteoses  is  given.  The  beat  known  among  them  are  tlic  aJbu- 
moses.  Of  these  there  are  three  which  are  recognise<i,  namely, 
proto-albumose,  hetero-albumose,  and  deutero-albumose 
The  last  is  most  closely  related  to  peptone.  These  albumosea  nrprc- 
sent  intcrme<liatc  stages  in  the  hydrolysis  of  the  albuminous  molecttle 
up  to  the  time  when  it  becomes  converted  into  pei)tono.  They  differ 
from  |>eptone  in  all  being  tnoltni  poisoiL^,  and  in  being  only  sparingly 
diffusible  through  animal  membranes  They  are  absorbed  consequaBlly 
only  in  small  quantity  or  not  at  all  from  the  stomach. 

There  also  appear  to  be  several  varieties  of  peptone. 
those  are  recognised  what  is  known  as  hemi-peptone  and 
peptone.  Hemi-i>eptone,  by  the  further  action  of  the  (kuk 
juice,  or  through  the  action  of  microphytes  in  the  intestindJ  a 
can  be  split  up  into  simpler  products  such  as  leucine  and  tyroftioc. 
Anti-peptone  is  said  not  to  be  so  decomjiosed.  It^  moreover,  does  Bot 
yield  tyrosine  with  sulphuric  acid  and  fails  to  react  with  MiUoo*! 
lest  for  proteida.  Both  x>eptones  readily  diffuse  through 
membranes. 

The  following  tabular  statement  given  by  Halliburton  (No.  56^ 
p.  G4G)  of  Neumoister's  views  of  the  various  products  intermedi 
between  albumin  and  peptone  (No,  228,  xxiii.  liS87,  p.  3Sl ; 
xxiv. ;  also,  No.  600)  serves  to  show  theoretically  how  the  two  fonw 
of  |>cptone  may  )«  accounted  for : — 

Albumiu 


Hemi 


■album  i 


umm 


I 
Anti-allmrain 
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PrutO'Olbamoiko 
Htmi-dcutoro-alburooie 
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U«tero-albumoM 
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Anti-aibndB 
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H                   The  albumin   to  start  witli   may  theoretically   be   considered   as           H 

H             composed  of  hemi-alburain  and  anti-albumin  ;    the  hemi-albumin,  in           H 

H             the  first  stage  of  hydration,  is  split  into  proto-albumose  and  hotoro-           H 

^M            albumose ;  the  anti-albumin  yields  hotcra-alVKimoae  and  acid  atbumin.           ^M 

H              The  acid  albumin,  seeing  that  it  yields,  on  subsequent  digestion^  anti-           H 

H             products  only,  is  called  anti-albuminate  in  the  ti\h\e.     It  will  be  noticed           H 

H             that  doutero-albumose  is  not  formed  directly  from  albumin,  but  is  a           ^M 

■             second  stngo  in  the  process  of  hydrolysis.     The  albumosea  obtained           H 

H             directly    from   albumin    are    called    primary   albumoscs.      Deutero-           H 

H             albumose  thus  comes  nearest  to  the  peptones  in  its  time  of  formation.           H 

H             It  also  approaches  them  most  closely  in  its  reactions,  as  the  accom-     ^_^| 

panying  table,  also  from  Halliburton's  work  aljove  quoted,  shows: —        ^M 
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Notprfl. 
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As  previously  remarked  (p.  473),  hemi-peptono  can  be  ftplit  up  in 
the  intestine  tbrougb  the  action  of  the  pancreatic  juice,  or  throagb 
the  agency  of  microphytes,  into  leucine  and  tyrosine.  Indol,  skmto), 
and  phenol  are  also  products  of  the  latter  means  of  destruction.  Ii 
has  been  asserted  (Hirschlcr.  Na  49,  1886,  i.  p.  144)  that  leucine  b 
alao  one  of  the  products  of  pepsin  digestion. 

A  body  anaJogouB  to  peptoue  is  obtaiuod  through  th«  tction  of  tnr|«Ui,  kW 
Mientjal  albuminoutt  femicnt  of  paucn'alic  secretion,  upon  proteldik.  It  gov*  liy  tW 
name  of  pancreatic  peptone,  or  tryptone.  Tryi«in  difTen  from  pqwin  fa  Wiag 
active  in  au  alkalino,  not  in  an  acid  medium. 

What  has  ultimately  happened  in  arriving  at  the  peptone  eUiga  is 
that,  as  Rrst  suggested  by  lloppe,  a  mokrute  uf  mitrr  has  brcomt  ftmittd 
to  a  molecuU  of  albumin.  The  process  has  been  one  eMentiAlJy  of 
hydmtion.  As  bearing  this  out,  it  may  be  remembered  that  peptone 
can  be  reconverted  into  albumin  by  addition  of  dehydrating  Agents 
euch  as  anliydrous  acetic  acid. 


Purification  of  Peptone.— When  taken  directly  from  the  Btomaoli  or 
derived  from  artificinl  dig«tttiun  tbo  [tcptono  U  almoat  always  in  an  impan 
It  is  containiDatctl  with  albumins  and  aJbumoacA. 

/a  eirdrr  to  remove  the  albumins  Ewaltl  ami  Boas  (No.  13,  d  IftSfi,  pw  Mi) 
employ  the  following  means :  ^Vhere  Ihvir  quantity  is  small  one  or  two  dro|N  of  a 
10  per  cent  solution  of  mctaphoephate  of  aoila  or  metapboaphoric  acid  are  a«Ui4  t» 
the  filtrate  preriously  slightly  aojdulatod.'  By  thui  means  all  the  albtuntn  in  Ih* 
■olution,  with  the  exception  of  the  peptone,  is  precipitated. 

For  the  precipitation  of  larger  quantities  they  employ  HijfinnMrr't  ^ 
187,  It.  p.  20-1)  for  aeparating  albumin  from  the  urine.  A  fnw  drop*  of  d&lnto 
acid  are  added  to  the  filtrato  of  tlie  stomach  contents  until  it  aa 
■old  reactioo.  The  liquid  is  then  boiled  and  any  albumin  which  la  thrown  d 
eeparated  by  filtration.  While  boiling,  solution  of  ferric  acetate  b  addvd. 
ferric  acetate  is  made  by  saturating  acetic  acid  with  recently  predp^tatad  ferric 
hydrate.  A  floornlent  reddiah-brown  precijiitate  aeparates  (an  iron  albuninnlaX 
Tlio  boiling  is  continued  for  a  good  long  time,  and  the  liquid  is  tasted  nr  falnnaHy 
with  metaphoephorio  acid,  or  acetic  acid  and  forrocyaoide  of  jiotaaaiuBi.  NaJtkv  of 
theafi  should  induce  a  elondinesi.  The  biuret  reaotiou  may  now  be  obtainad  htm 
the  peptom^s  and  albomoaoa  remaining  in  solution. 

If  the  albumoeea  are  desired  pure  the  peptone  orm  fie  srpanUd  by  dilTiiaioo  ;  or  tiU 
ml6ttmo$*a  mrtjf  hf  <f(4  rid  of  by  the  use  of  neutral  sulphato  of  mumwil     Tkij 
prodpttatr<l  by  its  action,  while  the  peptones  are  not 

The  peptone  can  bo  frc«l  from  oxceas  of  salta  by  dJalyaia,  and  can  ftartlier  W 
preplpitated  by  alcohol  and  dried. 

Phyiical  Characters  of  Peptones.— Pure  peptone  jneparad  as  abor*  retataa 
the  left.  It  hisees  and  etrerveBces  uith  erolution  of  host  on  being  thrown 
Water.  The  alleged  action  (p.  470,  vol.  L)  of  eonimercial  jieptooe  in 
coagulation  of  the  blood  b  said  by  Kiihne  and  Chittenden  {loc,  W^.)  to  be  dw  ta  lis 
containing  albomoaea.  Thay  assert  that  jmro  peptone  haa  no  such  action.  VlUk 
albnmoees  are  tasteleaa,  [rare  peptone  hoe  a  somewhat  disgnsting  cbccay  taatt 
Trypain  when  added  to  milk  renders  it  bitter  as  gall.    The  bitttmaa^  howvrw.  to 
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B&id  not  to  bo  oaased  by  the  formatiou  of  peptone,  but  to  be  onring  to  the  preaeooe 
of  some  as  jet  onisolated  body. 


^ 


State  of  the  Contents  of  the  StortMch  at  different  perioth  of  Oastrk 
Digestion, 

823,  Ellenberger  and  Hofmeister  (No.  11,  liL  1885,  p.  587)  state 
that  they  were  the  first  to  establish  the  correctness  of  the  view  that 
the  gastric  juice  is  so  weak  in  acid  during  the  first  hour  or  so,  that  it 
is  quite  incapable  of  digesting  albumin,  and  that  at  this  early  poriod 
digestion  is  almost  solely  occupied  with  the  transformation  of  starch 
under  the  influence  of  saliva.  Horses  were  fed  on  oats  and  were 
killed  after  intervals  varying  from  one  to  eleven  hours.  The  contents 
of  the  stomach  were  then  examined  for  acid,  BUg;ir,  peptone,  albumin, 
etc. 

The  results  of  tbf^ir  iiKpiiries,  bricHy  stiiiim«ri8e<l,  sliow  th&t  at  tbo  tinin  of  the 
meal  tht*  su^r  tnQtu'uts  are  »ma\\  (uuilcr  0*2  %)  ;  that  the  tjimnlity  iu  uourse  of 
time  riiea ;  that  it  reaches  a  muxiiiiuin  (1-V5  %)  in  the  second  and  third  houra  of 
digestion;  and  that  it  8ubae<inently  falU  off.  The  [icptone,  on  the  other  band« 
remnins  low  during  the  lirst  two  to  ihrw  hours  (03  %),  and  rises  during  the  fourth 
find  flubsetiuent  hours  of  iligt>stioti  (1-1 '5  %),  the  uugar  meanwhile  Btuking.  Tha 
acid  contents  are  highest  during  the  third  and  fourth  hours  (0*2  %).  They  com- 
prise lactic  and  traces  uf  hydrouhluric'  acid  at  firal,  while  later  on  the  lactic  acid 
diminishes  while  the  hydrochloric  increases. 

The  gastric  digestion  of  the  horse  is  diWded  therefore  into  an 
atnylotytic  and  a  protetiUjiie  pciiod. 

In  an  omnivorous  animal  such  as  the  pig  they  found  the  same 
periods,  and  conclude  that  they  also  exist  in  the  case  of  Man. 

Their  later  researclies  on  pigs  (No.  11,  iv.  1886,  p.  359)  show 
that  other  stages  ai'e  to  be  reckoned  with.  Curiously,  one  of  the  chief 
facts  they  seem  to  establish  is  that  the  proceasos  of  digestion  are  not 
simultaneously  alike  iti  -AY  parts  of  the  stomach.  Separata  and  dis- 
tinct fermentative  interchanges  seem  to  be  proceeding  in  different 
regions.  One  region  may,  for  instance,  contjiin  hydrochloric  acid, 
another  lactic ;  one  may  be  abundant  in  sugar,  whilo  another  may 
possess  but  little  sugar,  etc.  It  is  only  Avhere  much  Iii.|uid  haa  been 
taken  with  the  food  that  a  complete  mixing  of  the  contents  follows. 
The  stages  in  the  process  of  gastric  digestion,  in  the  pig  at  least, 
are : — 

1.  A  pure  nmylolyiic  period. — It  begins  with  the  ingestion  of  the 
food,  and  is  characterised  by  the  transformation  of  starch  into  soluble 
modifications  (i.<?.  sugar)  and  by  the  generation  of  lactic  acid.  The 
latter,  however,  is  only  in  small  t]uantity. 

2.  A  more  pronouneed  amtfloltffic  jierhd. — In  this,  proteolysis  also 
takes  a  part.  Amylolysis  prevails  over  the  whole  stomach,  but  at 
the  same  time  albumins  are  dissolved.     Hydrochloric  acid  cannot  be 
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dotectoJ  elstiwhere  than  on  the  surface  of  the  mucous  memhruie  of 
the  fundus  region. 

3.  A  pcritxl  in  ichidi  aimjloly9is  with  c^iUmporanetms  praUotjfm  i$  pr^ 
cefding  in.  Uie  pari  of  ilte  cardiac  end  prmded  vnih  mueous  gUmit^  rnkSU 
totcnrds  the  fuiuiuA  protedym  (Uf/txe  cnn  he  rccoffnised.  In  (He  farmer  qfikim 
two  locahtirs  ladic  acid  almu:  is  present^  in  the  latUfr  Iodic  and  hfdtm^ 
chkric, 

4.  Amyloly$i8  is  on  (he  wane;  hydrocfUoric  ofii  tpnadt  U$df 
vridcly  thnmgkoMt  the  ejUire  conUnis  of  the  $Umuirh ;  whiU  the 
pkerwmtna  are  berominfj  mtrre  vumifrM  and  the  amyloiytic  are  vat 

History  of  the  Gastric  Sugar. — The  maltose  formed  aa  a  rarali 
of  salivary  digcstiou  of  starch  docs  not  appear  to  be  abtortwd  from 
the  stomach,  but  is  passed  on  to  the  duodenum  and  small  lotaatine  to^ 
be  converted  into  gmjie  sugar.  It  is  afUr^vards  absorbed  bjr 
portal  vessels  and  carried  to  the  liver,  where  it  is  arrested  by  bdi 
transformed  into  the  insoluble  glycogen.  The  remainder  of  tbe  tUrch 
which  has  not  undergone  digestion  is  acted  on  by  the  pancrealk 
secretion,  and  is  also  converted  by  it,  with  the  aid  of  the  inteetinal 
juice,  into  grapo-Bugar»  to  undergo  a  like  fate  after  being  conrejred  to 
the  liver. 

Ill  iiifatits  under  from  three  to  four  months  of  uge  the  saliva  con- 
tains very  little  diastase,  although  it  is  not  entirely  absent  Htncti 
starchy  foods  are  not  of  much  use. 


Circwmhtieee  infittenciny  IHgettion. 

624.  The  secretion  of  saliva  and  of  gastric  juice  seems  to  be  a  fmrely 
reflex  act,  and  is  excited  not  only  by  stimuli  applied  directly  to  the 
bttccal  or  gastric  mucous  membrane,  but  also  by  the  stimulation  of 
distant  parts.  In  the  case  of  the  sidiva  the  mere  suggestion  of  aavoury 
food,  through  the  olfactory,  optic,  or  even  the  auditory  nervea,  to  a 
hungry  individual  is  sufficient  to  promote  a  copious  secretion. 

RicliQt  (Ko.  448,  |i.  100)  foiiiid  in  *  nun  who  suffared  tt&ta  coiD]ilec«  ot 
of  tlu"  ifst^ithagtu  conmiuent  ui»oii  the  twallowing  of  elastic  loUtsb.  and  who 
fed  through  a  gutric  BatuU,  that  then  waa  a  Bimilar  reflex  syinitaihy  in  tb*  mm  «f 
the  atomoch.  If  tho  man  waa  uuvIb  to  chew  tasty  articles  of  foo<l  •  eeplotu  flow  of 
gutric  juioo  oocnrml  into  tho  atomftch  \  and  cnutr&riwlie  when  food  wiu  pUoal  fa 
the  atomach,  it  oaUed  forth  a  copioua  flow  of  aahra,  oren  althon^h  the  atrictur* 
the  tBSopfaagiu  was  complete.  In  aorae  inatanoea  the  Lnaertion  of  food  into 
■tomnch  Mcuied  to  exoito  moTomcnta  of  mastication. 

Beaumont  (No.  450,  p.  213)  atatod  thnt  exerciM  tnoreaaed  the  flow  of 
jaice  in  thfl  coae  of  AUus  St  Martin.  Tho  introdnctiou  of  a  cath«t4tr  ioto  Hm 
atuniach,  he  aaid,  iiiay  not  ordiuarUy  increase  tlie  flow  of  lla  accrutlon,  hot  after 
exerciae  it  doea.  Howcror  this  may  he,  it  scenu  pretty  cirrtain  that  uxerdao  ^ftgr  a 
miral  hiudm  digmntion  and  rondi^rs  it  more  dilHcnlt,  Cohn  <No.  UO,  xlir.  ISM,  pk 
239)  found  by  actnally  remoriug  the  stomach  coutuiita  that  thin  ix  n\ 

When  a  atomaoL  ia  exhausted  by  long  want  ita  |iowera  of  dignting  aiv  rvdaoMl  I* 
a  yters  low  ebh.     SehilT,  however,  found  (Ko.  449,  il.  p.  200)  that  If 
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stances  irhicb  he  colled  peptogens  were  passed  iuto  tho  atomach  previous  to  the 
in^^'e^tion  of  food,  or  if  they  were  injected  into  the  blood,  cellular  tissues,  or  rectum, 
they  had  the  lower  of  so  reciiiwrating  the  stomach  thtit  a  copious  flow  of  gastric 
juice  followed.  The  chief  of  these  p«ptogous,  he  stated,  are  dcjctrinc  (as  in  bread), 
soitp  nutdefrom  mail,  infusion  of  ^reen  jttas,  gdatinc^  and  jtrjAonGS. 

It  is  probably  on  this  account  that  empirically  wo  have  found  the  advauMge  of 
eommencinp  the  L-hicf  meal  of  the  day  with  a  soup  made  from  meat. 

Alcoholic  liquors,  more  especially  ardent  spirits,  bitvo  tho 
property  of  retarding  salivary  iligestiou  outside  the  body,  but  prob- 
ably have  a  beneficial  action  on  digestion  as  a  whole  (when  consumed 
iu  moderation),  by  calling  forth  an  increased  flow  of  the  digestive 
aecretions. 

Alcohol  iu  doses  up  to  10  per  cent  of  a  pepsin  digestive  mixture 
is  ineffectual  in  retiirdin^  or  hastening  digestion.  With  a  20  per  cent 
admixture  the  influence  of  the  pepsin  is  retarded,  but  only  slightly  so. 
In  a  50  per  cent  mixture  the  fonnent  is  almost  paralysed.  Aa  alcoliol 
is  rapidly  absorbed  from  the  stomach,  it  never  is  allowod  to  accumu- 
late to  anytliing  like  50  per  cent,  and  hence,  as  Roberts  remarks  (No. 
456,  p.  40),  in  the  form  of  ardent  spirits  it  acts  as  a  pure  stimulant 
to  gastric  digestion  of  proteids.  Sh^ny  and  port  mnes  retard  digestion 
to  a  certain  extent ;  efiervescent  wines  have  less  influence  in  this 
way. 

All  infused  beverages,  according  to  Fraser  (No.  5,  xviii.  1884, 
p.  37),  retard  peptic  digestion  of  proteids,  coffee  with  ham  and  white  of 
egg,  and  cocoa  or  cocoatina  with  fish  excepted.  Tho  digeation  of  salted 
meats  is  retarded  by  tea  and  cuHeo  less  tlmn  iu  the  case  of  those  which 
are  fresh.  Ten  acts  on  the  digestion  of  fresh  meat  iu  such  a  manner 
as  to  increase  the  production  of  flatus,  but  has  no  such  action  with 
salted  meat.  The  retarfKng  action  is  less  in  tho  case  of  cofleo  than  in 
that  of  tea. 

Cofifeo  and  cocoa  cause  the  peptic  digestion  of  proteids  to  pass  on 
to  the  formation  of  leucine  and  tyrosine,  possibly  by  retarding  the 
digestive  processes  in  the  stomach.  Tea  and  coflee  infusions  should 
never  bo  consumed  without  tho  addition  of  sugflr  and  cream.  The 
time  at  which  they  are  least  harmful  is  when  the  digestion  of  proteids 
ia  completed — that  is  to  say,  in  from  four  to  five  hours  after  a  meal. 
Taken  at  other  times,  tea  tends  to  ]trccipitafco  the  peptones. 

The  active  principles  of  tea  and  coflee,  however,  seem  to  be  harm- 
less. It  is  the  tannin  contained  in  them,  more  especially  in  tea,  M'hicli 
is  lulmitted  on  all  hands  to  be  the  baneful  agent.  The  tannin  pre- 
cipitates the  albuminous  elements  of  the  food,  tho  syntonin  and 
peptones,  as  they  arc  formed  ;  it  tans  the  gelatinous  constituents  of 
meats  J  and  it  removes  some  of  tho  pepsin  by  entangling  it.  Tho 
same  may  l>e  said,  in  a  lesser  degree,  of  cofTee  and  cocoa.  Hence  llie 
inadvisability  of  consuming  any  of  these  beverages  at  dinner. 

Beef-tea  and  whey  retard  gjistrie  digestion  in  a  natural  stomach 
chiefly,  Roberts  thinks  (No.  45(1,  p.   52),  by  their  containing  salts  of 
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orgaDic  acids,  such  as  lactates  and  snrcoloctatos.  The  hvilrurhlnric 
acid  of  the  etomach  seizes  on  the  hnses  of  the  lactates  and  s  ■* 

forming  chloride  of  sodium  and  of  potajisiuni,  and  tlie  Oii.  i  J* 

are  Iibcrat<»d. 

Tbo  action  of  acids  and  alkalies  taken  into  the  stomach  is  on*  of 
interest  and  importance.  We  conuunie  a  cun&iderable  |X)rtion  of  acetic 
acid  with  it  may  >>e  two  or  more  mealft,  and  the  UM  of  mllc^iiM  tnU«n 
is  almost  universal.     UTiat  comes  of  these  1 

The  general  results  of  investigations  on  thi^  stihject^  such  na  tbocv 
of  liichet  (No.  448,  p.  93),  seem  to  indicate  that  their  action  in 
rendering  the  contents  of  the  stomach  more  acid,  or  in  nrutraliaing 
their  acidity,  is  only  temporar}'.  An  ulkali  such  aa  sodic  hicarboctale 
neutralises  the  natural  or  luuiatural  acidity  of  the  stomach,  but  appcAn 
to  bo  itself  very  soon  neutralised  by  a  continuous  and  augmented 
secretion  of  acid.  The  entire  gastric  juico»  moreover,  ap^Mftn  to  bt 
poured  out  in  increased  abundance. 

Ucrzeu  (No.  147,  p.  lOti)  fuurnl  th&t  iodit  biiorbonat*  in  iIobm  of  from  kvo  to 
nilie  gniiitnea  Imiforu  food,  or  during  tho  llntt  tltrro  houni  of  lUgewtiou,  mniaffs  tbi 
juioe  more  or  Ic&s  alkalino  aeoonliuK  to  tliu  dc^rru  of  m^iitjty  jN^ttMoac^l  l*y  it.  Thb 
action,  bowcrcr,  is  only  tcmporanr  aad  \a  soon  ucutrnllwd  by  the  jrrvat  uutmm  in 
the  rjuuitity  of  gmstrit^  juire  ciiIUmI  lortli  by  its  action.  IIa  idniinifttTmtioo  does  d«( 
SMxn  to  iMscn  the  Kcrotion  of  {lojuin.  The  rolling  rirtb  of  a  liy]**-r*t«t-rvtiiio  *A 
giutrio  juioo  seems  to  bo  a  proiwrty  inherent  in  all  tbo  olkolic*,  «  fact  whirh  if  tii« 
mora  remarkablv  aering  that  tbo  rvsiiltiuK  smlinm  chloride  tendi  to  diinioiiih  tht 
Mcnstion  of  the  stooiach.    It  is  pouible  that  the  aslt  is  Absorbed  m  uod  lu  fomvL 

Jsworaki  (No.  49,  1687,  i  p.  137)  bu  mide  som*  ohiorTatiofu  with  add*  to  Usb, 
and  find«oa  introducing  from  100  to&OOcc,  of  a  ^norm&I  solution  of  bydrocUork; 
Uotio,  or  MC«tic  aeid  that  each  calls  forth  the  wwretJon  of  |H<|iBiu.  Ariil  ■o4attaai 
vaniah  from  the  stomach  later  than  equal  quantiiiei  of  diittillctl  water.  Tha  atiom»A 
Mcoutohare  littlopower  of  abaorbing  acids.  Stron;;vrsolutionii.  or  larger  iitwatitka 
of  tli0  wine  aolutSon,  caoaed  bile  to  appfar  iu  the  atomaib.  L«rtir  and  acvlia  Midi 
btfloflooe  the  Moretion  of  hydrochloric  acid  no  moru  than  dtitiUed  water  doe& 

lArHMhe'e  reeejuches  on  a  man  with  a  gutric  fistula  seemed  to  show  lliat  eUoridb 
qf  Bodium  in  doeee  of  from  5  to  30  gnunmea,  injected  tlirvu^b  the  Bstala  before 
breakout,  lesaonod  the  acidity  of  the  stomach.  K^ichuianu  (No.  104,  xxir.  \WK 
p.  88)  sayi  that  both  in  health  and  diwaae  the  acidity  diminiahee  acoordinc  Is  Uie 
conrentmtitm  of  the  solution  of  salt.  fV|win,  liowf*ver,  ia  aeereted  ercn  vbra  tW 
content*  Imrunie  neutral  He  bcIieVM  the  ctfcct  to  be  duo  to  the  salt  caoaing  a  errtNis 
effukiuu  iutu  the  csrtty  of  the  stomach. 

Overloading  of  the  stomach  with  food  Aeema  to  form  a  Mri^Mu 
impodimL'Ut  to  easy  digostiou.  Thut»  IJoas  (No.  49,  1887,  L  p.  13€) 
found  that  when  in  place  of  30  grammes  white  bread  doable 
tho  qtmntity  is  s-n-nllowod,  tbo  content<  will  b«  found  in  %  coodttiOB 
alike  with  tlin  35  gnimmcs  in  douhle  llie  timo-  Thoro  woaJd  appoar 
to  be  a  maximum  to  which  the  powers  of  the  healthy  Htomadi 
may  be  taxc4L  in  a  given  time,  and  if  this  is  overreached  more  tUM 
must  be  allowed  to  complete  the  act  of  digestion.  A  large  qcuuitity 
of  food  introduced  at  once  will  also,  of  course,  hinder  the  dig«^tiT«  Mt 

ih&nically  from  its  bulk. 
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Powerful  depressing  nerve  influences  aro  acknowledged  on 

all  hands  to  have  a  retarding  eft'ect  uixin  gastric  digestion.  Whether 
this  is  caused  reflexly  through  the  liver  may  be  donbted.  Tlio  liver 
certainly  does  become  torpid  under  such  circumstances,  but  the  almost 
momentary  loss  of  appetite  and  loathing  of  food  often  experienced 
from  depressing  mcnta!  emotions  would  pr>int  to  some  derangement  of 
the  stomach  itself.  It  ia  quite  ]K>ssible  that  this  is  to  be  found  in  a. 
contraction  of  the  vessels  of  the  mucous  membrane.  During  placid 
digestion  tite  mucous  memltrane  becomes  red  from  a  dilatation  of  its 
blood-vessels.  The  distension  seems  to  be  duo  to  vaso -inhibitory 
influences  passing  upwards  from  the  stomach  along  the  vagi.  This 
afflux  of  blood  appears  to  be  necessary  for  the  free  secretion  of  gastric 
juice. 

The  experimental  evidenoo  ou  the  subjeot  of  nervc-oontrol  ovor  gaatrio  seuretton 
(s  copious  enougli.  Tha.s  Rutherford  (No.  294,  xxvl  1869-70,  p.  126)  fouud  that, 
if  the  vagi  be  divided,  stimulation  of  the  lowtr  enda  does  nut  cause  any  flux  of  1)lood 
to  the  orgnn  ;  while  stiimilatinii  of  the  ujiiper  ends  fref^uently  causes  the  mucotu 
menihrane  to  bt'come  red  ]frobably  by  iuhibiting  the  vaso-motor  centre  in  the 
medulla  oblongata.  Ho  concludes  that  the  influences  which  pas!)  through  the  nerres 
to  control  the  g&stric  vcasela  certainly  do  nut  paas  in  a  ceutifni}^  direction. 

According  to  Longet  (No.  606,  p.  259)  food  given  to  a  do^  in  which  the  vagi 
bavo  been  out  is  ohymifiHi  at  the  end  of  twenty-four  lioura  only  on  the  surface,  and 
does  not  present  any  alt'cratiou  in  the  centre.  The  aecratiou  of  gastric  juico  is  less 
under  such  inrcuniBtancea  than  in  health.  Claude  Bernard  (No.  605,  ii.  p.  414  H  »eq.) 
has  even  found  it  completely  annulled;  while  Kolliker  and  Mhllcr  (reported  by 
Ricbet)  stated  that  the  gastric  Juico  was  posnessed  of  less  acidity  after  division  of  th« 
vagi. 

Scbiff  (reported  by  Ricbot)  mnint&ina  that  when  the  vagi  aro  divided  sufficiently 
low  down,  tbo  uperatiuu  has  no  effect  uu  the  giistric  Kecretiou.  He  believes  that  the 
influence  noticed  as  resulting  from  section  of  the  nerves  in  the  neck  ia  accounted  for 
by  the  general  disturbance  following  u|>on  the  operation.  He  concludes  that  the 
pnountogofitrica  have  no  direct  control  over  gastric  secretion. 

None  of  these  operations,  however,  exactly  reproduces  the  condition  of  body 
resulting  from  [towcrfnl  depressory  nerve  Intluences  in  Man.  It  \»  likely  that  the 
gastric  disturbance  following  ui>on  such  is  at  least  accompanied,  if  not  caused,  by  a 
failure  in  the  gastiic  vcAsels  to  dilate  on  the  inception  of  food. 


Digestion  of  Particular  CmstUrtenh  of  the  Food  in  i)u  Stormtdt. 

825.  Starch. — As  already  explained  (p.  469),  the  digestion  of 
starchy  matters  commencoa  in  the  mouth  and  is  continued  for  some 
time  after  the  starch  has  entered  the  stomach — so  long,  in  fact,  as  the 
alkahne  saliva  remains  iinneutralised  by  the  acid  of  the  stomach. 
Any  starch  which  esciii>e3  being  transformed  in  the  stomach  is  again 
submitted  to  tho  alkaline  iKincreatic  secretion  in  the  duo<lenum,  so 
that  little  of  it  fails  to  be  split  up  in  the  manner  before  descril>ed. 

Fibrin. — Of  all  the  azotitjod  substances  fibrin  ajipeara  to  bo  most 
easily  attacked  by  the  peptic  fluid.     At  the  end  of  one  liour  all  the 
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librin  is  dissolved,  and  in  from  four  to  five  hours  the  wbolo  of  lh« 
resultin;;  ])Cptone8  have  been  absorbed. 

Albumin. — When  cubes  of  coagulated  albumin  of  from  10-13 
mm.  in  dimensions  are  introduced  into  the  stomach  of  Man  it  ii  found 
(Herzen,  No.  447,  p.  72)  that  the  gastric  juice  i>onetratos  I  mm.  dorag 
the  first  hour  and  3  mm.  during  the  second.  The  |»cnctnition  of  th9 
•icid  precedes  that  of  the  pepsin  and  accelerates  the  progress  of  the 
latter  towardft  the  centre.  The  finer  the  trituration  of  lilhuniin  iu  tile 
coagulated  state,  the  more  rapidly  will  it  dissolve.  There  has  been 
some  difference  of  opinion  as  to  whether  white  of  egg  taken  in  the 
raw  state  suffers  coagulation  in  the  stomach  previous  to  digettioa. 
Prout  and  Heaumont  said  that  it  did  become  coagulated.  Thero  ii, 
however,  no  re:ison  to  suppose  thiit  it  does.  Tlie  i>epsin  peptonisoa  It 
apparently  very  soon.  It  is  absorbed  into  the  circulation  so  rupidly 
that  part  is  again  thrown  off  (when  the  quantity  consumed  is  lar^) 
by  the  hidnoys  in  the  form  of  albumin,  and  thus  gives  rise  to  temporary 
albuminuriiL 

Flesh. — In  the  digestion  of  lean  meat  the  fibre  becomee  looeened 
from  its  fibrous  connectionss  the  striation  of  the  muscle  is  rendorod 
distinct,  and  there  is  a  tendency  to  transverse  cleavage.  Lean  maat 
requires  from  tliree  and  a  hiUf  to  four  hours  for  its  complete  solution. 
It  is  evidently  more  difiicult  to  digest  than  fibrin  ;  its  rate  of  digoslioD 
approaches  closely  to  that  of  coagulated  albumin. 

Reaauiout  found  that  the  morv  tender  the  fibre  the  «oon«r  It  bvcame 
The  mnscle  of  the  fowl  and  fuh,  proKahly  for  thiji  reuwn,  diaappMn  qnirkrr  thsn 
thjt  of  the  nx.  Tho  small  amount  of  fat  ourelopiog  the  tnoaole  of  the  fowl  and  its 
almoat  complete  abecnce  in  white  fiali  may  allow  the  gastric  juice  to  a<l  mora  madQy 
on  the  flbre.     The  more  muacle  ii  aarrouuded  by  fat,  the  longer  it  takes  to  digest 

Gelatine. — Bikfalvi'a  experiments  on  the  dog  <No,  49,  18S3, 
p.  126)  would  seem  to  show  that^  in  carnivorous  iinimals,  collagi 
coutiuning  su1>st'ince4,  such  as  tendon,  are  more  easily  digested  by 
stomach  than  albumins.  He  thinks  that,  in  this  class  of  animals,  tfas 
secretion  of  tho  pancreas  is  concerned  in  the  digestion  of  albtunins 
more  than  that  of  the  stomach. 

In  the  case  of  Man  the  gelatine,  if  taken  in  a  pure  state,  remains 
liquid.  It  is  converted  into  a  (jrlatinc  peptone^  and  is  all  absorbed  in 
an  hour  (Beaumont).  When  acted  on  for  a  short  time  by  tho  gastric 
juico  it  loses  its  gelatinising  power 

Cartilag^e  gives  rise  to  a  chandrin  pgpUm»  and  a  liodj  whioh 
reducf's  oppvr. 

Elastic  tissue  becomes  transformed  into  an  fUiMin  peptof^. 

Blood  iH  often  dig<}su*<]  with  some  difficulty.  The  hjemoglobin 
asBunK's  a  brown  colour.  It  causes  the  characteristic  **  coffcft^iwunl 
Tomit''  of  cancer  and  oth*fr  diseases  of  the  stomach. 

Glutin  or  vegetable  fibrin,  occurring  as  it  does  in  ttgetable 
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cereala,  forms  a  regular  article  of  diet  It  is  ti-ansformcd  into  a  fjluiin 
peptone. 

The  gastiic  secretion  luis  no  efiect  on  horny  tissues  such  as  nails 
or  hair.  Hair  may  V»e  swallowed  by  animals  in  large  (Quantity  but 
<loe8  not  dissolve ;  nor  does  the  gastric  juice  seem  to  have  much  in- 
Huence  on  mucus. 

Cane-sug'ar  appears  to  be  converted  into  inveri-su^ar,  a  mixtiu^ 
of  dextrose  (grape-sugar)  and  Ijeviilose  (fruit-sugar),  ^sithin  the  stomach 
(Leube)  and  small  intestine.  Tlio  succus  cntericus  is  usually  held  to 
be  tho  most  j>owerful  agent  in  effecting  this. 

Bone  seems  to  be  acted  on  very  slightly  in  the  stomach,  but  the 
trypsin  of  the  jjancreatic  secretion  readily  dissolves  the  animal  mutter 
contained  in  it. 

Fats  are  partly  broken  up  into  glycerine  and  fatty  acids  and 
emulsifieil  in  the  stomach  (Cash,  see  p.  472). 

Milk  is  first  curdled  in  the  stomach  and  afterwards  undergoes 
digestion.  It  is  curdled  by  a  special  ferment  (p.  471).  In  the  case 
of  Man  the  curdling  is  effected  in  five  minutes;  in  fifteen  minutes  the 
curd  is  iirm  and  a  whey-Iiko  fluid  is  expressed  from  it.  The  gastric 
pepsin  then  begins  to  act  on  the  albuminous  portion  and  liberates  the 
oily  partick'3. 

The  child  digCHta  cow's  milk  better  than  the  adult.  Tite  sugar  is  utilised  first, 
the  ftlbnmin  afterwords.  The  consumption  of  the  Intter  tieems  to  be  very  com- 
plete, only  a^Kiat  3  pt^r  cent  bring  found  in  the  tuUl  dry  re^tidue  of  tlie  fwces  of 
infanta  (Utrolmaon).  It  is  doubtful  \\hcLhcr  boiled  milk  is  more  easily  digested  by 
children  than  rau'. 

lu  huticy-milk  port  of  tho  milk  »ugar  has  been  tranaformed  into  laotic  acid.  Koni^ 
gives  tho  following  a«  the  percentage  of  solids  ; — 

Protein  ....     3-78  Lacticacid  .        .        .    0-32 

Fat  .1-25  Salts  .         .         .     0-«6 

Milk  sugar        .  .3*38 

It  still  retains  casein,  but  in  the  fomi  of  dots.  Butter-milk  Is  not  precipitated 
by  hydnKhlorii--  ut-id  ;  when  placed  in  an  artilicial  gastric  digestive  mixture  tt  cloU 
to  a  less  extent  than  fresh  milk.  UlfLdraaun  found  that  8S  per  cent  of  its  protein 
could  be  digUJtted  artilicially. 

A  mixed  meal,  finally,  of  eay  meat  and  white  bread  entirely 
disappears  from  the  stomach  in  from  lour  to  sevi'U  hours.  Under 
pathological  circumstancos  it  muy  remain  much  longer. 


Fate  of  the  Peptones  and  Ferments. 

826.  The  pejttunes  seem  to  be  absorbed  immediately  on  being 
formed.  They,  however,  disapi)ear  with  amazing  rapidity,  so  tliat 
their  presence  in  the  Idood  can  hardly  be  detected  even  in  that  re- 
turning from  tho  abdominal  cavity. 

Schmidt-Mulheira  (No.  51,  1880,  p.  40)  gave  0*028  per  cent  as 
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the  maximum  iu  Mruro,  and  Hofmoiater  (No.  I87»  v.  1881,  p.  1:^7; 
H/id.j  vL  1882,  p.  6G)  placed  it  at  0*0.'^3  \yer  crnt  of  tho  entin 
blood.  According  to  both  tbey  are  entirely  absont  frt.»m  tlie  blood  of 
fasting  animals. 

As  the  urine  never  contains  peptone  in  heullh  ib  must  be  trui 
formed  someM'hero  Wtwcon  tho  point  of  its  formation  aud  the  kidnefj 
The  cuirent  opinion  is  that  the  greater  part  of  it  never  cntere  th« 
circulation,  but  undergoes  transformation  into  scrum  albumin  to  lli« 
wall  of  the  stomach  and  intestine.  The  mucous  coat,  according  to 
Rofmeister'a  observations  (No.  104,  xix.  1885,  p  8),  is  the  one 
in  which  the  transformation  occurs.  The  actual  seat  of  transfc 
tion  is  probably  in  the  epithelium  covering  the  surface.  Tb« 
view  that  it  took  place  in  tho  liver  seeras  to  be  negatived  by  later 
observation.  It  might  be  iniajrined  tiiat  the  liver  is  capable  of  t: 
forming  peptone  into  albumin  tbruugh  an  influence  analogous  to  -.:.„: 
by  which  it  converts  grape-sugar  into  glycogen.  Tho  blood  of  the 
|iortal  vein,  however,  does  not  contain  more  peptone  than  that  of 
vascular  channels  elsewhere. 

A  small  pro]>ortion  of    tho  peptone  absorbed  from    the   g^tn>- 
intestinal  tract  seems  to  enter  the  btood-leucocytea. 


Kcnuiouter  (No,  228,  xxir.  1888,  p.  272)  findi  that  when  poptonMori 
arc  lutruducvti  iulo  the  iutevtiue  of  the  rabbit  thvy  caunot  be  mognbad 
iho  blooil,  lymph,  or  cliyle. 

Injection  of  alharaoticfl  iuto  thcs  vrnous  tygUm  of  dof/g  is  rapidly  foUovoI  by 
their  «iccn>tioo  ia  tbu  urine.  The  prot-  and  livkerO'albuinoiMw,  u  hi  p>|4i« 
diRMtiun,  an  conrertvil  into  d(]Ut«fo-alhnmo«e,  and  thiAlut  iut»  |wp(oiir.  INfitoMi 
thuB  ap^ieAr  abundantly  iu  the  urine.  The  tranaformation  dooa  not  occnr  ftlUivr  la 
the  liver  or  kidney.  He  supposes  it  takes  plare  «-ithin  Urn  arinoua  tabea.  In  tlw 
rtiMiU  the  albtininscs  arc  shod  qoite  anchange<i  in  tltc  urine. 

Tho  fste  of  lUti  various  amylulylic  and  proUoi ift ic  frrmmU  is  not  a  nattSV  af 
certainty.  Largu  quantitiee  of  these  am  poured  into  the  alimentary  cbbU,  aaA 
L&iigluy  (Ko.  170,  lit.  lfiao-82,  p.  246)  believes  his  ex|>erimoDti  show  **Uut  tW 
sinylolylic  fernient  scvrAtnl  liy  tlio  salivary  glands  U  destroyed  by  the  hydrochtork 
acid  of  tho  gastric  juice,  that  the  proteolytic  and  rennet  fcrraenttt  aecntnl  by  tb« 
>;sstric  glands  are  Jnstroyed  by  the  alkaline  s&lta  of  the  pancreatic  and  iatcadi 
juiitu  an<l  by  tn'|i«i».  and  that  the  proteolytic  and  amrlnlytic  fermrnts  H^rrrted 
tho  pancrsas  are  not  improbably  destroyed  in  the  large  intgstitio  by  the  acwU 
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THE  STOaUCH— («7iimiK(?) 


Functional  Diseases 


Dyspepsia  {Svs,  hirdly  or  with  difficulty,  and  jt^Vtw,  /  cmcoc£). 

827.  The  word  **  Dyspepsia  "  is  employed  as  a  not  too  defined 
term  indicative  of  something  having  gono  wron^  in  the  preparation 
of  the  food  within  the  ulimcntury  canal  for  ])urp08t>8  of  assimilation. 
So  intimate  is  the  sympathy  between  the  difierent  organs  concerned 
with  this  function  that  it  is  often  difficult  to  say  which  has  been  the 
primary  ortendcr ;  and  once  thci  natnra!  ohUt  of  events  lias  been 
disturbed  in  one  organ,  in  how  far  this  tends  to  modify  and  interfere 
with  the  functions  of  others.  In  most  instances,  however,  the 
stomach  seems  to  be  the  organ  most  at  fault  It  is  here  that  the 
chain  of  natural  events  concerned  with  digestion  is  usually  first 
broken. 

Absence  of  Anatomical  Lesion. — In  a  very  large  proi>ortiou 
of  cases  there  is  an  absence  of  gross  anatomical  lesion.  The  disturb- 
ance seems  to  be,  in  the  first  instance  at  least,  purely  functional. 
Thinness  of  the  wulls  of  the  organ  is  sometim^'s  st'cn  in  protracted 

js,  due  partly  to  the  stomach  being  distended  partly  to  wasting  of 
Itfi  mucous  membrane.  The  peptic  glands,  according  to  Fenwick 
(No.  457),  fall  into  a  state  of  atrophy. 

AVhere  the  condition  is  induced  by  tlu!  coniintUftts  slimuJalhii  of 
Boint  irrifant  such  as  ardent  spirits,  or  alcohol  in  some  other  form, 
taken  to  excess,  the  mucous  membi'ane  may  show  some  e>idence  of 
reaction  either  during  life  or  after  death.  Beaumont  (No.  460,  p. 
252)  found  that  over-indulgence  in  alcoholic  liquor  or  errors  in  diet 
hatl  the  effect  of  exciting  a  morbid  appearance  of  the  mucosa  in  Alexis 
St  Martin.  The  mucosa  of  the  istomach  of  a  pei-son  who  has  been 
drinking  heavily  for  some  time,  and  who  dies  during  a  delwuch,  may 
look  as  if  it  had  been  the  subject  of  irritation  from  arsenical  poison- 
ing. It  may  present  a  bright  scarlet  colour  and  have  the  smooth 
glossiness  of  a  piece  of  Genoa  velvet. 

The  stomach  is  sometimes  catanhal,  und  as  before  said  may  be 
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dilated.     The  surface  of  the  mucoaa  is  occusionaUy  the  8«at  of  luitiute 
ulcers;  they  are  often  associated  with  dilatation  {see  jtosttt^}. 

But  all  these  lesions  are  of  quite  exceptional  occurrence, 
dilatation  and  ulceration  ore  found  only  in  very  protracted  caMt^  Ai 
a  rule,  the  mucosa  of  the  dyspeptic  presents,  after  death  at  any  rain, 
simply  a  grayish  anneraic  appearance  without  any  distinct  lesion. 

Acid  Dyspepsia. 

828.  This  is  a  condition  in  which  the  individual  ex])enencc« 
time  after  the    ingestion  of   food  a  feeling  of  burning  |iaiii  id  tfa^ 
epigastrium  ;  sntTers  from  eructations  which  impart  to  the  luouth  Uho 
feeling  of  acidity  ;  In  which  dit^estiou  of  the  meal  h  delayed; 
which    the    feeling    of  buruiug    pain    is    relieved — it    may    be   ocili 
temporarily — by  the  administration  of  sodic  bicarbonate  or  other  tncl 
salt  with  eructation  of  liberated  mrhonic  acid. 

Not  only  is  there  a  feeling  of  Rcidity,  hut  recent  researchei  ahoi 
in  spite  of  what  has  been  assorted  to  tiie  contrary,  that  an  in( 
ijuantity  of  acid  is  present;  and,  moreover,  that  the  particular  acid  to 
1)6  found  in  the  stomach  at  a  given  period  after  the  taking  of  a  meal  k 
often  the  wrong  acid.  For  the  ])urposo  of  understanding  its  patli«-.lo.Ti- 
it  is  necessiiry  therefore  to  become  conversant  with  what  acids,  and 
quantity  of  them,  ought  to  1>e  in  the  stomach  under  a  given  regimrn 
and  at  particular  j>eriodi.     Let  lu  endeavour  to  settle  these  poinu. 

Acuis  of  Xuiural  Di^tsiwn, 

It  ia  uiiitrorsaUy  admitt«(l  that  hytirochtorie  U  thu  acUl  wliicli  conUn  icJilitT  «a 
the gutric  juice.  Hirti'b(Xo.  601)  fotind  ttie  quAntitr  of  liydrochluhc  add  in  hamaa 
gutric  juice  to  be  kt  lout  2*6  p«r  mille — •  pretty  reliable  runll.  weing  that  tb? 
ectimntiou  mw  inftdf  by  Ihe  »pprTH-fl<l  method  of  Cahu  anti  t.  Mcring.  After  *  ri< 
bUxmI  mrfti,  liowcvur,  t\w  qunntity  of  tbia  acid  found  in  Oiv  »touuch  f-^ntftits 
b*CM>lne  greater  tban  i(  U  in  tlie  gastric  jnic«  itMlf  (3*67  \xr  millc),  and  nr«  tc'u 
makt  thrir  apiwamnrr.  Tbo  quantity  of  hydrorhloric  acid  acemk  to  vary  witb 
lutim  of  lbr<  itiiit  and  tbn  ]M«ri(.Ml  of  di^^vKtion  at  nbirb  tbe  fdiM^rratimi  i%  mudi'. 
tb«  OOQfM  of  natural  digration  a  large  quantity  of  ladie  acid  i«  aImj  forlb<:(>niing. 
nndor  patholopool  conditions  butyric  and  ol^  and»  may  develop,  or  tbr  uii^\ 
ia  part  be  acc««ioniHl  by  turiti  jihoKpfuila, 

Uoder  Cahu'a  dir«<'tion,  Hutbachild  (NV  40,  1860,  i.  p.  ]4t}  baa  mAtU  « 
orobiMrvations  n>UtJvi!  to  tbc  antount  uf  acidity  in  thedifl'crciit  sta^^  of  digaatioDl 
meat.     The  subjects  of  these  uWnrations  were  himself  and  a  bealtby  peraou. 
the  ailutiiuttrainm  nffiO  i^ramniM  of  pure  lean  iiitat  and  325  j^innHM  of  wslcr, 
found,  by  the  nao  of  the  stomarh  pump,  that  the  total  acidity  at  difTmnt  intrrrsla 
waa  as  follows  : — 

I.  U. 

After    4  hour  0-74  per  millo  0'74  i>er  rniUa 

..     I       ..  0-82       „  1-04        .. 

„    U   .,  0-w     „  is«     „ 

„    2  boon  1-40       ,.  2  JJS 

„     2\    ..  2'4fl        ,,  2-2'J 

.,    3      „  •tomtcb  atnpty  atoniMh  «iapt7 
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Ewald  and  Bou*  reseArvhes  (So.  13,  ci,  l&fl5f  i>.  346]  on  the  hnnuui  stonudt 
[■eem  to  show  that,  w  fjtr  as  the  acid  |tr«tfent  is  concemoU,  thore  are  three  diatinot 
ttagea  iQ  the  digntiou  of  lean  meat 

DuritxylhijirM,  which  may  continue  for  ft fty  minutes  after  ita  ingoetion,  lactic 
acid  ^ono  U  proscot.  They  arc  of  opiaion  that  the  lactic  acid  is  simply  set  free  from 
le  meat,  and  not  secreted  by  the  stomach,  because  when  other  proteids,  such  as  pure 

[-albomin,  are  substitutvd  fur  the  meat,  they  could  not  detect  lactic  add  by  any 
letbod  of  tcfltiug,  although  hydrochloric  acid  iraa  evident  enough.  Digestion  has 
not  proceeded  far  a^  yet ;  the  pieces  of  meat  arc  in  a  red  swollen  condition  ;  and  tba 
transverse  strise  are  iiarticutarly  widoiit. 

During  the  second  or  inUrjurdiait  Mage,  which  wiitinnea  up  till  sixty  to  ninety 
minntefl  aft^  ingestion,  the  lactic  acid  b«conies  contaminAtuJ  with  hydrochloric. 
The  striation  of  the  muscle  fibre  is  less  evident,  nnd  in  some  fibreit  it  lifts  already 
vanished.  Digestion  U  proceeding  and  the  remains  of  the  meat  have  a  [talc r  tint 
than  in  the  foregoing. 

Thi  third  f^tii.jf  reaches  its  jwint  of  greatest  actiTity  in  about  two  hours.  Digestion 
is  now  at  its  height,  and  hydrochloric  acid  alone  ia  met  with,  the  lactic  acid  having 
either  been  absorbed  or  deutroye*!  in  some  way. 

The  ili<;e.nion  uf  fish  sre uis  to  be  cbantcterised  by  the  same  otoges  as  that  of  meat 

Roll  bread  ami  potatoea  also  call  forth  both  acidsi.  In  ten  minuU's  after 
swallowing  a  'juantity  of  white  bread  lactic  acid  prevails  in  abundance  in  the 
stomach,  It  gom  on  increasing  np  to  thirty  or  forty  minutes,  after  which  time 
hydrochloric  acid  Wgins  to  manifest  itself;  while  still  later,  the  lactic  acid  entirely 
VAUtiihes  and  hydrouhloric  alone  can  be  detected  (Rosenheim,  No.  13,  cxi.  1888,  p. 
41-1  ;  and  Ewald  and  Buan,  loc,  cil,).  Pure  starch  or  pure  albumin,  however,  when 
introduced  into  the  fasting  or  washed-out  stomach,  was  found  by  Ewald  and  Boas 
(No.  13,  civ.  1850,  p.  271)  to  induce  the  secretion  of  hydrochloric  acid  alone,  and 
itappeant  ropidly. 

The  important  practical  point  to  remember  is,  that  in  the  digestion 
I  mixed  meal  two  acids  make  their  appearance,  and  always  in  a 
'ticuhir  order.  Ltrrfic  nrid  ia  the  cause  of  the  acidity  in  the  first 
instance,  hjdrochUtric  in  the  second.  The  lactic  acid  seems  to  be  derived 
from  two  source*,  namely,  from  the  fermentation  of  carlvohydrates  and 
from  the  meat  consumed.  In  the  latter  case,  it  seems  to  be  ainiply 
jJissolved  out.  Kichet  gave  to  this  the  name  of  "  meat  lactic  acid,"  and 
Iwald  and  Boas  call  it  **  paralactic  acid."  Fenuentation  lactic  acid 
can  be  readily  produced  artificially  by  placing  white  or  black  bread 
witli  water  in  a  warm  chamber. 

It  api>ears  to  bo  clearly  made  out,  however,  that  the  better  the 
stomach  is  working  the  sooner  the  lactic  acid  called  forth  by  a 
mixed  diet  disappears  and  is  reithiced  lty  hydroclilorio ;  and  it  is  when 
the  hydrochloric  is  alone  present  that  digestion  is  most  active.  It  is 
not  quite  clear  what  comes  of  the  lactic  acid ;  it  may  be  simply 
absorbed.  Maly  supposeil  that  it  might  be  converted,  along  with  the 
chlorides,  into  hydrochloric. 

Cau:fes  of  Add  Dyspfpm-. 

829.  (I)  In  the  commonest  form  of  acid  dyspepsia,  the  acid  which 
seems  to  be  present  in  greatest  quantity  is  lactic.     Along  with  this 
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there  may  be  volatile  acids  such  as  butyric  and  acetic,  but  tba 
quantity  of  hydrochloric  seems  to  be  relatively  tnmll.  The  Ucltc  add 
stage  is  prolonged,  and  digestion  cannot  |)ix»cced  further  without  the 
advent  of  fresh  liydrochloric  acid. 

Under  theu  circumsUuceA,  and  at  this  pieriod,  the  ndmliiifti ration  of  hyJroclil 
acid,  ono  would  Bay,  might  be  bctiflicial.  An  alkali  such  ««  Sixlir  bicarlMinat^" 
although  it  might  neatraltso  ibe  lactic  acid,  would  not,  it  might  be  thuugbt,  rvncdy 
the  evil  ;  the  food  would  RtiU  remain  tmdtgented.  The  ndminUtratiori  of  ftodie  M* 
carbonate,  however,  has  boco  found  to  call  forth  a  hypervocnrtion  of  gmiit.ric  Jtlk*  tb 
tb«  bealtfay  stomach.  It  is  |H>s8ib1e  the  samo  thing  mny  hiiii)K»n  in  acid  dyvipvpria, 
if  iufficiont  alkali  be  taken,  and  that  digc^ition  may  thu«  bo  directly  farourrd. 

(2)  Besides  instances  of  acid  dyspepsia  caused  by  the  mere  pro- 
longation of  the  lactic  acid  stage  of  digestion,  there  appear  to  l<« 
others  in  which  lactic  acid  is  furnished  in  too  great  quantity.  The 
source  of  it  under  these  circumstances  seems  to  be  the  sugar  taken 
ai  food. 

When  pure  boiled  starch  is  ■wallowed,  it  doe«  not  beooma  tmufbrmad  into 
grape-sugar  within  the  fttomoch,  but  into  roaltodw  and  dcxtriort.  Tha  fdrtWr 
transfomiatiuu  of  maltose  iuto  grapo'sogar  occurs  chidly  in  lh«  small  intMtiM 
under  the  influence  of  the  {wncreatic  and  intestinal  juictsa.  Th«  quantity  fonn«d 
in  the  stomach  is  ({ultt*  inronsidcrabln.  The  source  of  the  grape-sugar  ut^e^axj  for 
the  protluction  of  the  lactic  ncid  nitut,  therefore,  be  aoagbt  for  elwwlif'tr.  ntid  it 
■Mms  that  to  account  for  it  w<<  must  fall  back  upon  the  cane  and  other  sugars  taken 
into  the  stomach  as  food.  Cane-sugar  i»  natnrully  convertctl  into  dextroae  axvl 
Inruloflf,  jiartly  in  the  storoarh,  partly  in  the  small  intestine,  and  it  i<  apparently 
fh>ni  thin  dextnisu  that  the  excejwive  lactic  acid  is  furthcoming.  Th«  tntolomac* 
to  cane-sugar  of  many  indiriduaJa  subject  to  acid  dyapeimia  Biip|wrts  tliia  notion. 

Wh«u  the  abnormal  conversion  into  lactic  acid  of  tlie  gra{K)' sugar  derived  from 
this  feource  takes  place  the  interchange  appears  to  Ite  caused  by  /frmrmUtii 
cryanismgt  whivh  are  always  more  or  lese  abundantly  pn>M*ut,  and  whit^h  adhere  U> 
tha  mncoeo.  The  organiama  which  have  this  power  aecra  to  be  gumaroua.  Th« 
dseom position  is  as  follows ; — 

2(Cn„0,)  *  4(C,IIA) 
Grape-Sugar.      Lactic  Acid. 

In  course  of  time  a  further  tnnsfomiation  may  sujw^rvvne,  in  that  the  laetk 
splits  up  into  butyric  acid,  carbonic  acid,  water,  and  jiydrogen — 

2(CH,0,)    +    2(H,0)    =    C4HA      +      200,  +  2H^  +  H* 
Lactic  Acid.       Water.     Tlutyric  .icid.     Carlmnic  Acid. 

Thia  further  interchange  ia  also  brought  about  by  microbal  iufiuenoe,  Inii  as 
the  (irxnilij^mti  which  occaalon  it  are  not  so  constant  in  the  stomach  as  the  foi 
the  kplitting  up  of  tlie  gra|)esugar  dixrs  not  always  go  so  far. 

Tbe  fftomach,  under  these  circnvistancefl,  contains  tomlm,  aaraiMr,  utd  aa 
othi^r  rrgeUble  parasites  in  ahaBdance.    The  gia-formtng  origiiiiam»  howi^rer,  A^m 
not  apiMtar  to  be  either  a  tomla  or  a  oarcina,  but  a  hurWiu.     irXnv 
1890,  t  p.  470)  luu  succeeded  in  isolating  the  organi>in  ami  gron-ing  1  f 

in  Pasteur's  Ituid.     Gas  was  freely  liberated,  which  burnt  with  a  hlov  lUrne^  tA 
probably  cvmsisted  of  H  and  CO}.     The  organism  grow«  in  a  highly  add 
even  when  the  acid  Is  hydrochloric     The  canae  of  its  not  fmctiiying  ifi  tbe 
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gastric  contents  is  probably  either  that  it  \s  absent  or  thnt  the  contents  arc  removed 
Wfore  it  lias  had  time  to  ilevelop.  Where  there  is  ilelny  in  the  removal  of  the 
ae[ii)-di|,(este(l  contents,  as  in  cases  of  stricture  of  the  pylorus,  full  tinio  is  afforded 
for  its  j^'owth. 

(3)  In  addition  to  these  forms  of  acidity  due  to  the  presence  of 
lactic  acid  and  its  derivatives  there  appear  to  be  cases  which  arc  to  bo 
accounted  for  by  the  hydrochhnic  acid  l>eing  in  too  great  quantity. 

Thus  the  hydrochloric  acid  may  bo  socreted  in  BU^.-h  volume  and  su  rapidly  that 
it  almost  imraodiatcly  neutralisee  the  alkaline  saliva,  and  consequently  leaves  masses 
of  starchy  food  nntranitformed  in  ttie  stomach.  The  transformation  of  starchy  food 
into  maltoK  and  dextrine  commences  momentarily  on  its  introduction  into  the 
muutli.  The  salivary  ferment  will  act  only  in  an  alkaline  solution,  and  its  action 
consequently  ceases  in  health  when  its  alkalinity  Is  neutralised  by  the  lactic  acid  of 
commencing  gastric  digestion.  Opinion  iliH'ers  as  to  how  long  is  rei|nireil  in  health 
to  bring  thi^  about,  some  authors  going  so  far  as  to  deny  that  the  saliva  remains 
active  at  all  on  passing  the  gullet  (see  Sect.  820). 

However  this  may  be,  there  seem  to  bo  conditions  of  the  stomach  in  which  the 
neutral isatiou  occurs  far  too  rapidly,  and  so  the  starchy  food  remains  undigested, 
aud  confers  a  sense  of  uiieasineja  u|>oa  the  individual.  The  work  of  transforxuatioo, 
under  these  circumstances,  bos  tu  be  homo  cliiefly  by  the  pancreas. 

In  the  variety  of  hyperacidity  from  hydrochloric  acid  just  referred 
to,  the  acid  is  secreted  only  on  the  introduction  of  food.  There 
appears,  however,  to  be  a  condition,  not  very  uncommon,  in  which 
gastric  juice,  highly  acid  from  tho  presence  of  hj'drochloric  acid,  is 
secreted  during  fasting.  In  the  year  18i<2  Reichmaun  (see  refs.,  No. 
43.  xxiv.  18S7,  p.  199)  drew  attention  to  this  aberration  in  the 
functions  of  the  stomach,  and  v.  den  Velden  (No.  114,  Inn.  Med,,  No. 
96,  1886,  p.  2611)  recorded  a  number  of  cases  occurring  in  men 
accompanied  by  vomiting,  etc  He  found  that  during  the  intervals 
of  meals  a  large  quantity  of  highly  acid  gastric  juice  can  be  drawn  off 
by  the  pump.  Riegel  (So.  49,  1887,  ii.  p.  267)  says  that  it  may  last 
for  several  years  without  any  notable  symptoms.  In  time,  however, 
the  individual  develops  pain  in  the  epigastrium,  water- brash,  acid 
eructations,  etc.,  accompanied  by  vomiting.  He  states  that  it  is 
always  followed  by  dilatation  of  the  stomach,  and  that  it  predisposes 
to  uhiis  reniriadi. 

Tlie  condition  was  named  Gastroxynsis  (o^f?,  acid)  by  Rossbacb, 
but  Rosenthal  since  then  has  termed  it  Gastroxia.  The  latter  (No. 
49,  1886.  ii.  p.  211)  supposes  that  it  results  from  an  altemtion  of  the 
nervi  vagi  or  their  nuclei,  and  that  many  instances  of  hysterical  vomit- 
ing are  of  this  nature.  He  fixes  the  quantity  of  acid  in  the  secretion 
at  from  03  to  0*32  i)er  cent. 

It  appears  to  be  a  ft«quent  accompaniment  of  nerrooa  diseases,  such  as  hysteria, 

ta1>e!t,  or  neurasthenia  (Reichmanu),  and  when  ao  comes  on  iteriodically,  each  attack 
lasting  from  twenty -four  hours  to  several  weeks.  The  diagnosis  is  v&sily  made  by 
Washing  out  the  stomach  at  night  and  romoTing  the  liquid  accumulated  within  it 
in  the  morning  by  the  MtomaL-h  pump. 
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peptone  u  in  nbnndftnce  within  inch  stomaehs  «fl«r  «  mixed  ni««l,  and  •»  M* 
ftlbumottra,  but  the  ttarchy  matters  reuiaiu  pmcticallj  uuiilt(<r«l.     Tlii^  Utt#r^v«| 
Mae,  or  tt  ntu«t  a  rvd,  reactinn,  with  itxline  after  »n  hour'»  rnddcDoe  iu  tiiv  iti 
whereas  hy  this  time  any  reaction  should  in  threat  i>an  fail,  seeing  that  th«  Magt  tf 
afhroo'lextriiic  ouj;ht  to  ha%e  Ix-en  rcarhed  («m  [i.  469).     The  pain  from  which 
individuaU  suffer  is  duo  to  the  ends  of  tliu  seiiiitive  nerves  of  the  csnlia  briax  ttiai 
Inted  hy  the  rxce<s  of  acid  and  by  the  undigeated  amyUeeoua  fvniaiut. 

Conclusions. — In  summaming  the  foi-egoing  resulu  we  find 
that — 

(1)  The  aciil  ^vhioh  gives  acid  dyspopsin  \tn  peculiar  cfaanu&er 
usually  lactic,  but  in  rare  cases  may  bo  hydrocbloiic.     la  Bt\U 
c:i«es,  the  aci<1ity  duo  to  lactic  is  augmented  by  the  prcsonce  of 
Tolatilc  orgiinic  acida. 

(2)  The   excessive   lactic  acid    may  re-s»dt   from  prnTon  T 
the  natural   IaciJi*.  acid  Riage  of  digestion,  or  it  may  U*  ^ui  i  .  . 
the  grape-sugiu-  developed  from  the  su^ra  in  a  dietary.      A  small  |iart 
of  it  possibly  is  to  V>o  traced  to  grape-sugar  resulting  from  the  action 
of  salivary  diastase  upon  starch. 

(3)  The  cause  of  the  prolongation  of  the  lactic  acid  stage  <tf 
digestion  is  the  deficiency  in  hydrochloric  acid.  This  ought  naturalljr 
to  take  the  place  of  the  lactic. 

(4)  The  transformation  of  the  grape-sugar  into  lactic  acid  ubrott^U 
al>out  by  fiirmontation  duo  to  the  i)resenc6  of  living  vegetable  orgu- 
isms,  always  more  or  le.<ut  abundant  in  the  stomach.  This  femieutation 
most  likely  is  permitted  by  deficiency  in  the  quantity  and  ]>roteolvtic 
ipiality  of  the  gaitric  juice.  The  carboliydratos  cci  '*v  undergo 
a  wrong  decom[K>sition,  while  the  proteids  remain  w  !. 

<5)   In  those  casos  where  the  acidity  is  caused   by  au|K:r.ibiindan 
of  hydrochloric  acid  the  excess  of  acid  manifests  iisoU  in  twit  wayt 
(a)  where  the  acid  is  secreted  in  a  gush  immediately  on  the  in 
duction  of  food,  and  (h)  where  it  accumulates  in  the  stomach  dmi 
fnKting.     In  Ixith  cases  the  effect  is  to  neutralise  the  alkalinity  of  tte 
saliva  too  sooti,  and  ttms  hinder  the  digestion  of  starchy  food  which 
accumulates  accordingly  in  the  stomach  and  acts  as  an  cncumbraaoM. 


QttaatUaiiv€  and  QmUHaiwe  AmUjfma  of  Otuirie  A6d> 


890.  Tlio  atomach  ought  in  the  ftnt  place  to  be  thomn  -l  out 

dJatilleil  water.     A  test  mt^al  conaiHting  of  prottid*  and  rarl  -li<wM 

b«  iclm-- asy  bouillon.  ni<>at,  and  a  t|nnDtity  of  hrca<l,  iHttUd  tur.  ut  }M>ta|0.  This 
inuat  b*  dnwD  otT  with  the  ttomach  pump  At  differfint  intervals  of  tixn**  up  to  six  nr 
eight  hours,  and  1«  test'.'d  for  the  preseoM  of  the  dilTerent  acids. 

Method  of  Separation.— Onnted  that  we  have  the  fncilitira  for  do|n^  «o.  Ibv 
most  satiafaciory  procedure  ii  tn  wparatii  tho  varioiiR  u*ids  tltal  may  fe«  to  tkr 
contents.  Tlua  is  now  usually  aceompli«heil  by  Cahn  and  v.  Mfrinc's  inctbi>d  X*. 
140.  xxxix.  IdM.  p.  233).     Take  50  c.c.  of  ihn  tdtraU  from  :'  >>nt«ntB  aftd 

dialil  over  thrse-fourths  of  the  tinantity.     Kriug  up  the  orig  ^      i  a^a  to  M 

C.C.  and  rciioat  the  distillatioa  to  the  samo  extent.     By  doing  ao  Utit  i«>WtZi  «nii 
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ore  carried  off  and  iimy  be  (iimntiUtively  estimated  by  ordinary  titraliou  methods. 
Shake  up  the  residue  six  times  nith  large  rjuantitica  of  ether.  Tlic  ether  tliiwolves 
Gilt  the  Inrfic  aa'(f,  and  the  remaining  liqtiid  contains  the  hydrochloric  Thebe  two 
acids  mtiy  uuw  olsu  be  estimatwl  by  titration. 

The  ether  and  the  liquid  form  two  strata,  and  can  be  readily  separated  by  means 
of  A  Geisalcr's  funnel.  The  ethereal  aolntioTi  of  lactic?  acid  is  placed  in  a  flat  dish 
and  allowed  to  evaporate,  the  evaporation  being  aided  by  blowing  over  the  diah. 
The  residue  of  lactic  acid  is  dissolved  iu  a  given  (juantity  of  distilled  water. 

Fallacy. — It  is  to  be  borne  in  mind,  however,  that  the  acidity  of  the  liquid 
remaining  after  the  withdrawal  of  th©  ether  may,  in  [jart  or  wholly,  be  due  to  acid 
salts,  more  particulurly  phosphates.  A  wrung  estimate  may  thus  result  on  titration, 
and  the  quantity  of  acid  bo  exaggerated  or  tree  acid  indicated  where  wnxiv.  exists. 
Lao  (No.  60,  xxvii.  1889,  p.  4Sl)ha8  diacoverod  a  means  of  getting  over  tho  ditBculty. 
It  depends  upon  the  fact  that  dry  carbonate  of  lime  doeji  not  decomiKwe  solutions  of 
th«  acid  phosphate  of  jiotAsb  or  soda  at  an  ordinary  temperature,  while  a  free  acid 
such  as  hydrochloric  or  lactic  is  readily  neutralised  by  the  lime  salt.  Tliia  jieculiarity 
is  applied  to  the  estinmtioti  of  the  HCl  in  the  gastric  liquid  in  the  following  manner. 
A  little  of  tho  acid  liquid,  a  few  drops,  is  placed  in  a  watch-glass.  A  pinch  of 
jK>wdered  calclnm  carbonate  is  added,  and  mize<l  with  a  glass  rod.  Tlie  reaction  is 
then  tjikon  with  blue  litmus  paper  and  compared  with  that  of  the  original  liquid. 
If  the  lltrims  is  not  coloureil  rod,  we  have  to  do  with  free  acid  only.  If  the  rvdden- 
iug  of  the  litmus  has  become  less  intense  than  in  the  original  liquid,  Tree  acid  and 
acid  salts  have  been  slmultaneonaly  preseot.  And  if  the  reaction  docs  not  change, 
acid  salts  have  bi>en  the  eicluaive  source  of  the  acidity. 

Estimation  of  Hydrochloric  Acid.— Without  vuteriug  into  the  reasons  for  its 
»>Iopti(iii  (i4(.Mi  i>riginnl  ruf. ),  tho  following  is  the  proce<lnre  Len  emjdoys  for  the  pui'i>oso 
of  estimating  quantitatively  tho  free  hydrocliloric  acid  in  the  liquid  where  Iwtb  salts 
and  acids  are  contaiui'd  iu  it.  We  will  suppose  that  the  lactic  and  volatile  organic 
acids  have  been  se|>ariit«d  by  the  boforu-describml  means.  Take  10  cubic  centimitrea 
of  tho  remaining  liquid  and  mix  with  5  cubic  centimetres  of  a  saturated  sohition 
of  C41CI3.  Titrato  with  ^  normal  solution.  Mix  a  second  portion  of  the  original 
inid  with  a  few  grammes  of  CaCO|  and  filter.     Boil  10  cubic  centimetres  of  this 

as  to  exi>el  the  COt,  and  after  addition  of  5  cubic  centimutres  saturated  CaCl-i 
>1utloD.  titrate  oa  before  with  a  ^  uormal  solution.      The  difference  between  the 
first  and  secoud  titration  represents  the  amount  of  free  hydrochloric  acid  iu  the  liquid. 

The  metliod  of  titration  for  the  UCl,  as  given  by  Kinuicut  (No.  109,  xxxiii.  1888, 
p.  598),  is  to  take,  say,  50  cubic  centimetres  of  the  Uipiid  and  ascertain  how  many 
onbic  centimi-trca  of  a  standard  alkaline  solution  are  neceaaary  to  neutralise  it  The 
alkaline  uiodium  of  neutralisation  generally  employed  is  a  deci-uormal  solution  of 
sodium  hydrate.  £ach  cubic  centimetre  of  this  contains  0*004  gramme  of  caustic 
ao{la  and  uill  iicutTaliso  0*00364  gramme  alsolute  hydrochloric  ucid.  Litmus  may 
b«  usetl  a«  the  indicator  of  neutralisation. 

The  number  of  cubic  centimetres  so  used,  multiplied  by  0  00304  gramme,  gives 
the  numljer  of  grammes  of  absolute  hydrochloric  acid  contained  in  50  cubic  centi- 
metres, from  which  the  percentage  may  be  derived.  He  rcgants  0*22  to  0*28  per 
cent  as  the  average  amount  of  HCl  present  in  the  atomach  under  a  mixed  diet  when 
digestii>n  is  at  its  height. 

Eatimation  of  Lactic  Acid.— Evaporate  the  combined  washings  of  ether,  dilute 
the  rehiduo  with  a  convynient  quantity  of  distilled  water,  neutralise  as  iu  the 
•stimatian  of  HCl,  aiitl  umltiply  thu  number  nf  cubic  centimetres  of  tho  te^t  alkali 
'BMd  by  0'009  to  detenuine  the  number  of  grammea  of  absolute  lactic  acid  in  the 
residite. 
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Tests  for  Hydrochioric  Acid.— Hmring  obtained   the  sdds  iiarl,  toaU  fas 
their  Uvt«c'tioii  may  be  tmphqred : — 

(a)  A  tolutlon  of  ^mHtm-vMet  aXwnjn  has  a  neddish  tint  when  mtn  vitk 
RUlt4Mj  light.  vs|w.-UUy  if  fa<^M  aguinst  a  white  hAclif^rouiid.  Th«  tnaalleft  <|i»Blity 
(0*024  |Kr  cent)  of  hyilruchlohc  ai.-iJ,  diluted  witb  diitilKKl  vrster.  introdiiesd  IBlo 
thin  striken  a  diok  or  lea*  blue  colour.  One  detraction,  hovm-t^,  (rttm  th«  nllaMllly 
of  the  text  ia  that  it  ta  interfered  with  by  the  prraent^  of  fiA|itonft.  When  fin* 
tfaU,  the  corojKirison  of  the  colour  with  tbat  obtained  from  etAudard  solutiooa  Is 
pretty  ctow  indrx  of  the  aiuoont  present.  Ofhrr  ininrml  acids  (nitric  or  aajpluaiip! 
g;ivo  very  much  tbe  same  rcactiou.  hat  lactic  and  acetic  do  nuL  Hnice  it  i«  nnly  u 
ioilicfttloD  of  a  mineral  acid  being  present,  presumably  hydrochloric  Purtlivr  |««af 
is  nxtuirvd  to  conftnu  this. 

(6)  Ewald  and  iioaa  {So.  13,  cL  1985,  p.  SSI)  em]»loy  tnpteotin  00,  obtained  tna 
tbe  manufactory  of  Th.  Sohuchanlt,  of  Gorlttx.  A  sattirale>l  (liatillrd  w%trr  or 
sUfobolic  solntiou,  in  prvAonco  of  very  minat«  qiiautitirs  of  bydrvcbluno  m  Uctac 
sdd,  changH  from  its  natural  brown  or  golden-red  colonr  to  a  mby-rsd  or  dstk 
browQtah-red  not  altervd  by  sUndiog.  Tbe  basic,  neutral,  and  add  salts  of  pi 
hyilrochlurir,  and  lai'tic  acidn  convert  these  colouni  into  a  straw-ycUow.  It  ts 
in  the  presenct!  of  free  acid  that  the  reaction  is  rnrthconiing. 

(e)  A  mmlification  uf  the  ulxivo  is  recommended  by  L'Uolmann  (Xo.  91,  viU.  Heft 
fl,  p.  398),  which  is  said  to  (>oaaeu  the  additional  ailrantago  of  diflerantktli^ 
between  bydrochlurtc  and  lactic  acids:  A  few  drops  of  a  conoeutxated  wmtmrf  or 
alcoholic  solution  of  tropnolin  contaiuinf;  an  iimliasolrcd  exoeM  on  pi 
porodaiu  dish.  By  moving  the  latter  about,  the  rro}»rolin  aolutioa  iasfvnd  !■ 
uniform  film  over  tti  vurfsci?.  If  n  tlrop  of  the  fill«red  stoma«?h  contests  Is 
allowed  to  nut  over  the  cualud  aurfnce  of  the  dish  a  tUrk  lilac -red  stain  follow*  if 
Hf.l  bi^  present,  which  in  time  Wcomcs  more  or  lea  brown  in  colour.  If,  m  tito 
other  hniid,  lactic  is  the  acid  present,  the  lilac  colour  fails,  and  the  only  aJl*nilloa 
perceptible  in  the  colour  i*  that  it  becomes  n  little  darker  at  the  time  of  apjdlCAUoo 
of  the  li<|uur.  I(  orgaiiic  and  inorganic  acids  are  xintultaneounly  preient.  trafsoUa 
will  not  give  a  difiTcrential  indication  of  the  prvaeiico  of  HCl  when  the  total 
acidity  amonnta  to  0*05  per  cent.  If  it  sinks  below  tliis,  the  |tr«M>nc»  of  HCl  b 
indicated,  becsuae  the  small  amount  of  organic  scid  or  acids  fiiils  to  nh«m:r  cW 
colonr. 

{d)   Another  delicate  test  for  HCl  is  tul^fKacyanidt  of  tnm  solution  {Rhsocfc** 
rosgvnt).     To  ^  cubic  centinirtres  of  a  10  per  cent  solution  of  sulphorysaiiSe 
potssrinm  s  asturatett  solution  of  neutral  aoetate  of  iron  is  adde^l  until  a  mi 
niby>red  colonr  13  oblsiiicil,     A  few  dm|Mi  of  this  mixture  are  |tlaced  in  a  | 
dish  and  moved  about  so  as  to  diffuse  it.     llie  hydrochloric-acid-cuntainiiig 
beiDg  now  allowed  to  run  down  the  sides  of  Uio  disli  a  light  violet  coloor 
bsooniing  niahc^ny  brown  on  further  admixture. 

Where  tbe  iiuantity  of  ni-iil  iti  small,  Ewald  and  Boas  {toe.  cit)  recommemM 
following  mollification  :  The  sulphocyanide  of  iron  solution  ia  dropfwU  on  whits  i) 
ps]wr,  whereby  n  eonipletely  homugvneoos  yellowUh-re^l  spot  ensure.      If  alter  s  fi 
McondM  one  or  two  drojis  of  the  gastric  liquid  containing  lltVl  tie  allowM  l«  ffttl 
upon  the  spot,  the  centre  stains  of  a  cherry  or  i^eaoh  tint  snrronnded  by  a 
tone.     Neither  pe|>ton*<  nor  salts  apfMjnr  to  influence  it. 

(r)  Of  all  methods,  however,  in  the  tcating  f»r  vory  dilute  aniutioms  of  HCl; 
of  OUnxburg  (No.    49,    1M^7,  1.   p.    130)  is  universally  iu-knowlnlg#d   to  W 
nliahle.     The  reagent  consists  of  2  ^ammea  phloro-glucin,  1  gramme  ranitlla, 
100  cubic  centimetres  absolute  alcohol.     If  a  few  drofw  of  this  aru  add«>l  to  on  %ifatX 
qoaality  of  a  bydroohloric-scid-ooutsUiing  li<)Uid,  and  the  mixture  he  grikily 
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in  a  wliite  porceUin  ilish  over  a  flame,  a  delicate  rose-red  bluah  becomes  perceptible 

oil  the  porcelain  as  the  liquid  evaporates.     It  is  capable  of  detectiug  0*06  (wr  cent 

;^  hydrochloric  acid,  while  the  tropseolin   tost  is  scusitive  only  to  0*01-0*2  p«r 

It  Orgauic  acidd,  moruovor,  do  not  give  a  reaction  with  it,  nor  do  they  interfere 
irith  the  HCl  reaction.  Atbominoua  aubst&ncas  and  jieptone  bare  in  both  these 
respects  a  like  negative  effect. 

Tests  for  Lactic  Add.— For  the  detection  of  small  quantities  of  lactic  acid, 
the  following  are  most  reliable:  Ulfelmann's  method  (No.  91,  viii.  1884,  p.  S97) 
>nsi#its  in  preparing  a  fresh  mixture  of  10  cubic  centimetres  of  a  4  {)er  cent  carbolic 
suliilion,  20  cubic  cvntinK-trvH  distilliMl  water,  and  a  drop  of  otHcinal  liij.  ferri 
seequich lurid i.  The  resulting  amethyst- blue  liquid  becomes  yellow  in  presence  of 
from  one-third  to  one>faalf  its  volume  of  diluted  lactic  acid  up  to  an  attenuation 
of  1  por  mille.  Hydrochloric  acid  somewhat  disturbs  the  reaction,  albumin  or 
phosphates  still  more  so.  If  hydrochloric  acid  alone  is  present  the  solution  merely 
parttf  with  its  colour.  It  must  be  remembered,  however,  that  eo^cc  gives  somewhat 
the  same  rcacHon  as  lactic  acid,  and  decocCian  qf  roll  IrrenU,  wbeu  neutral,  destroys 
the  blue  colour  of  the  reagent. 

Another  good  test  is  simply  a  mixture  of  one  drop  liq^ftrri  aaquiehhndi  in  60 
ihic  centimetres  distilled  water.  The  colourless  solution  heconies  yellow  on 
Ldition  uf  lactic  acid,  and  the  reaction  is  not  interfered  witii  by  {reptone,  and  only 
slijjhtly  by  albumin  and  hydrwhloric  acid. 

Testing  for  HCl  without  Separation. — We  have  supposed,  in  reconnting  the 
foregoing  tests,  timt  tlio  ncida  have  been  isolated,  and  in  order  to  make  a  thoroughly 
satisfactory  exuniiuatiuu  uf  vumit  tliis  uiukI  be  done.  The  nccessar}'  manijmlAlion 
may,  however,  bo  looked  u[H>n  by  the  goueral  practitioner  as  teilious.  Ouo  of  tho 
most  important  jtoints  to  know  is  whether  hydrochloric  acid  is  present  auti  whether 
it  comes  Uftou  the  scene  ut  the  ])roper  time.  It  may  therefore  be  asked  whether  any 
of  the  tests  mentioned  for  it^  detection  cannot  Iw  employed  without  going  to  the 
trouble  of  separating  the  individual  acids.  The  answer  is  decideilly  in  the  affirma- 
tive if  all  that  is  reqnirod  be  the  detection  of  the  acid.  Otinzburg's  phloro-gluciu- 
vanillin  test  seldom  gives  a  fallacious  result.  As  a  matter  of  assunnice,  however, 
other  tests  should  be  employed  as  well.  The  lactic  acid  can  be  easily  separated  in 
A  pure  stiitc  with  etlicr,  aud  the  tests  for  it  then  applied. 

Tests  for  Fatty  Acids. — The  fotty  acids  fonn  a.  third  voriety  of  acid  found  in 
the  stomach  cuutuuUt.  iJutyric  acid  is  readily  det«<'ted  by  its  odour;  and  O'l  per 
cent  gives  with  the  chloride  uf  irun  and  carbolic  acid  reagent  an  ash-gray  discolor- 
ation. It  U  indifferent  to  the  tropreolin  reaction.  Shaking  with  ether  diaaolres  the 
fatty  aci-Iif,  and  if  the  solution  be  plunged  in  water  and  a  little  ahloride  of  calcium 
added,  oil  globules  are  set  free* 

Digestive  Capabili^.  — Tlie  testing  of  tho  digestivo  capability  of  the  gastric 
secretion  rnnst  always  be  a  matter  of  difficulty  and  uncertainty,  from  th*?  fact  that 
it  is  almost  im[io8Hible  to  obtain  the  gastric  juice  in  a  pure  condition.  Wc  would 
require  to  know  in  the  first  place  wliat  are  tho  ca[>abilities  of  the  filtered  gastric 
lit^uid  taken  from  au  indiridual  in  health  (on  a  stated  diet  and  after  given  periods). 
before  Wing  able  to  draiv  reliable  conclusions.     Such  data  we  do  not  possesa. 

The  stomach  contents  are  drawn  olf  with  the  pump  and  Ultcre^l,  and  tho  test 
object  usually  employed  is  washed  libriu.  Willc  (No.  (102,  \i,  32)  prefers  coagulated 
egg-albutnin  from  the  fact  that  a  piece  of  exact  dimensions  can  be  readily  punched 
out  of  it  so  as  to  present  a  constant  extent  of  surface  to  the  action  of  the  liquid.  A 
■mall  piece  of  this,  of  known  dimeusioos,  is  placed  iu  10  cubic  ceutimitres  of  the 
liquid  and  kept  at  a  boily  tem|>erature  within  a  culture  chamber.  To  make  tlie 
inquiry  as  searching  aa  ponible,  four  teats,  according  to  Wille  (Ice,  ci/.),  should  bo 
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employed.  The  first  is  to  place  the  pioM  of  albnmin  in  the  pure  liquid ;  tht 
iu  tlio  liquid  with  an  Admixture  of  eight  to  ten  f\n\*  of  a  !^  |i«r  cent  hjritnidXofii 
iicid  solnlioD  ;  Uii;  thirU.  with  the  addition  of  *3  per  ctsnl  ]K«|i(iin  :  aud  tW  Caarih, 
nith  tlie  acid  and  pepsin  eonibincd.  Hy  a  comiMritnu  of  rexulu  not  only  nv^r  • 
dlsturbanco  in  thu  digeatire  capacity  of  the  gastric  li(|uid  b«  indicated,  but  \hit 
of  the  sauiti  made  niauifest. 


Dyspepsia  from  Ixdigkstion  of  PitOTKiita 

831.  Thero  are  soine  Btomacha  which  are  intuleraiit  of  lean  moat 
whoti  takoii  in  a  mixed  diotiiry,  or  in  fuct  in  any  fomi.  Stach  a 
stomach  will  somotimes  fnil  to  tolerate  even  the  flelicate  muscle  of  fiah 
or  fowl.  Meat  of  any  kind  lies  undigested  in  the  stomuclj  for  hotin. 
and  gives  rise  to  much  pain  and  BuiTering. 

This  anomaly  is  to  lje  cx])!ainud  probably  on  the  grounds  of  a 
general  failure  of  poorer  in  the  stomach  to  secrete  gastric  juice. 
Curiously,  individuaU  the  subject  of  this  variety  of  dyspcpeui  can 
sometimes  digest  fatty  articles  of  diet  with  facility.  Such  caaea  are 
ntarkedly  beneBtod  and  can  be  treated  successfully  only  by  prv^ 
Bcnting  the  proteids  to  the  stomach  in  the  form  most  easily  a^«d 
upon  by  the  gastric  secretion.  The  udministration  of  an  alkali  may 
relieve  the  feeling  of  discomfort  due  to  accumulated  lactic  acid  for 
the  time  being,  but  has  no  permanent  effect  on  the  disorder.  The 
lactic  acid  seems  to  accumulate  again  ver}'  soon  after  noutraliiiation 
has  been  efl'ected.  Nor  does  hydrochloric  acid  seem  to  exert  any 
pennanent  influence  for  good  The  fault  is  not  apiuirently  in  tho 
secretion  of  hydrochloric  acid.  So-called  nervous  dy8i>ep«iaR,  that  i« 
to  say,  dyspepsias  occurring  in  individuals  of  an  anxious  and  e: 
able  temperament^  seem  to  be  often  of  this  nature. 


One  of  the  indicationa  for  treatment  in  anch  caaea  ts  clearly  to  preacat  th« 
protcida  in  a  liquid  fomi.  The  gaatria  jnico  will  then  act  npon  them  more  maaldy 
and  uniforuily,  and  seeing  that  thoy  are  already  diaaolred  or  held  aiairtaly  in 
suapciiaiou.  thv  •t'imach  will  have  only  half  Oiu  work  to  do.  Peptoniaeit  meat  of 
coarw*  wuutd  tw  the  very  ideal  of  a  food  auitMblr  for  atich  a  stomach.  But  pvptoaianl 
mast  i«  ditliculc  to  make,  is  expvniiTe,  and  with  it  all,  ia  far  from  appetinog.  Il  la 
a  form  of  food  to  be  employed  in  an  eaiergency,  not  for  a  dielAry  oontinned  it  may 
b«  ibr  montha  or  yean. 

It  is  pooaible  to  make  from  fish  a  decoction  which  aci<-nUAcally  mc«ts  all 
rtqoirenienta  of  aach  a  weak  stomach,  and  which  at  the  uuno  time  coutaina 
eleincnti  necoaaary  for  the  gcncrfil  nuuriAhmcnt  of  the  U>dy.     Tbia  can  be 
pliahed  by  allowiug  tlie  gelatinmiA  parts  of  thv  li^h  along  with  tlie  Heah  to 
gently  hvated  in  wat<?r  for  foniethiug  like  twenty-four  hnun.     Tlie  water  ahoojij  b« 
alightly  acid.     At  the  cud  of  this  time  the  albumins  and  albunilnoida  of  tha  flaK 
will  have  lM.«n  e&ttactcd  and  ntidcrvd  pcniinixmlly  «utuhlr>.       They  have,  tnr 
Buirvred  a  change  closely  allied  tu  that  of  |M']itoiiiullun  {uv  p,  407).     tf  now 
this  daoection  the  other  elemvuts  of  a  nutritious  dietary,  namely  starchy  and  fal 
mattara,  be  added,  ami  If  the  whole  inojia  ho  appropriately  rtavourvl.  a  dya{ie|r 
food  ia  obtained  which  ia  nearly  perfect,  and  which  is  roadUy  aaaimilated  by 
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an  individnal.  All  its  pioteid  constitnenU  are  in  a  more  or  less  soluble  and  half- 
diguttted  form  ;  they  furnish  tho  elements  necessftry  for  nutrition  ;  and  last,  tliougli 
not  least,  they  constitute  an  extremely  palatable  oompound  whioh  c&n  be  continued 
from  day  to  day  as  an  article  of  diet  without  palling  \i[>on  the  ]«ticnt's  fancy. 

On  being  introtluceil  intn  the  stomach  the  litpiid  part  in  Almost  immediately 
absorbed  along  with  snch  proteidtt  as  are  already  (teptonised.  The  rcmatuing  solid 
matter  Is  already  comminuted  and  foniis  a  pulpy  ma&s  readily  acted  upon  by  the 
feeble  juices  of  the  imiKiired  stomach.  Tlmt  it  contains  the  elements  necessar)*  for 
nuti-ition  is  shown  by  dyspeptics  putting  on  weight  under  its  use. 


Dyspepsia  from  Indiuestion  of  FAxa 

832.  Certain  kinds  of  fat  are  pectiliarly  obnoxiouB  to  some 
dys|>eplica.  The  reason  is  that  the  fat  remains  long  in  the  stomach 
and  intorforos  with  jieptonisatioii.  Why  certain  forma  of  fat,  such  as 
Ijutter  or  that  of  cold  mutton,  should  bo  tolerated  by  the  stomach 
while  others,  such  as  hot  mutton  fat,  are  rejected  with  disgust  remains 
a  mystery.  It  is  nos8il>lo  that  tlie  hot  fat  more  readily  mixes  with 
the  food  and  firevonts  the  gastric  juices  getting  at  the  proteids,  and 
that  the  stomach  resents  this.  lu  certain  cases  of  weak  stomach, 
liowever,  fatty  articles  are  easily  assimilated,  probably  becanso  they  do 
not  depend  so  much  on  the  stomach  as  on  other  glands  for  their 
emulsion  and  disintegration. 


Flatulent  Dyspkpsu. 

833.  In  some  forma  of  dyspepsia  there  is  a  morbid  tendency  to 
the  production  of  Hatus.  The  stomach  in  health  contains  gas  of  some 
kind  more  or  Jess  constantly.  The  chief  sources  of  it  are  air  which 
has  been  ewallowod,  carbouiC  acid  set  free  from  the  salivji,  and  gas 
regurgitating  ftom  the  duodenum.  The  acid  chyme  of  the 
stomach  has  U*  be  neutralised  and  rendered  alkaline  by  the  alkaline 
carbonates  contained  in  the  various  secretions  poured  into  the  duo- 
denum. This  occasions  the  lilioration  of  carbonic  acid  which  may 
find  its  way  back  into  tho  stomach.  The  oxygen  of  swallowed  air  is 
rapidly  replaced  by  cartxniic  acid, 

Gu3  is  also  more  or  leas  constantly  present  in  the  intestine.  It 
consists  of  a  mixture  of  carl>onic  acid,  hj'drogon,  nitrogen,  light 
carburettcd  hydrogen,  and  sidphuretted  hydrogen. 

During  the  progress  of  maldigestion,  more  especially  when  butyric 
acid  fermentation  has  been  excited,  gases  acxrumulate  within  thd 
stomach  and  intestine  to  an  inordinately  great  extent.  Carbonic 
acid  and  hydrogen,  and  sometimes  light  carbnretted  hydrogen,  are 
liberated  freely  in  the  stomach. 

It  has  been  said  that  the  light  carburetted  hydrogen  simply  regurgitates  from 
the  intestine,  but  M*Naught  (No.  6,  1890,  i.  p,  470)  has  shown  that  the  content*  of 
the  stoui&ch  are  capable  thcmselvrs  of  forming  it  erea  outride  the  boily.      The 
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^nictated  gus  in  tncb  caaea  has  frequently  bcco  known  to  ignila  fpontUMonatj 

burn  tlie  indiridaal's  face     When  colirt  tod  artiHcUIly  it  may  erplode  on  ignitk^* 

The  conipontion  of  the  giu  erucUtod  niuUr  Mirh  vin'utnBtanc***  aocordbij(  ta 

Bailey  (quoted  by  M 'Naught),  in  one  case  prove«l  to  be  : — 


CO, 

H 

CH4 

Reflidoal  air 


54  per  cent 

28  .. 
«•»  n 
»'2        .. 


The  stomach  coutainu  toruUe,  SArcioae,  and  many  othar  veg«t*lil«  otipuiMBa  la 
abandaace.  The  ^'aii-rurming  urganum,  however,  doci  not  appaar  to  be  eithts  m 
toruU  or  a  larciiitt,  bat  a  bacillus.  M'Xaught  {toe  eit.)  hai  «ucc«ed«d  in  i ■oil ting 
ihia  orgauLsm  and  growing  it  artificially  ou  Puatcur's  tluid.  Gaa  waa  giran  off 
abunddntly,  which  burnt  with  n  blui*  flame  and  probably  consljitftil  of  H  antlCXV 
Tho  orgaiiifliu  growi  iu  a  highly  ncid  medium  oveu  wht^u  the  acid  preteat  ij  hydro* 
chloric.  Tlie  cauw  of  ita  not  growing  to  any  extent  iu  the  nonnal  atomach  cmnnot 
th^reforo  l>o  tho  nitnral  aclility  of  tho  gastrio>  contcntii,  hut  prolMibly  t>  tA  b«  traced 
to  the  organism  being  removed  before  it  haa  had  time  to  fructify.  Whem  then  i* 
any  delay  in  the  removal  of  tho  Muii-digestod  food,  at  in  cawa  of  atrictura  of  tha 
pylorus,  full  time  is  afforded  for  its  iuereaae. 

Fermentation  Test. — M*Naught  {loe,  cii.)  very  properly  recoi 
mends  that  a  fcrmoiitatioii  tc^t  should  be  added  to  the  testrepertory 
lued  in  investigating  stomach  disease. 

TIm  food  after  a  itay  of  four  houn  shonld  bo  removed  from  the  ttrmmfh  by  m 
tube  prrviously  wwkod  in  an  autlaeptic  solution,  such  as  that  of  carbolic  add  ;  anJ 
ahi>ul<t  be  n»ceived  in  a  Htarilised  fls«k  of  suitable  ca]iacity.  Tito  flask  akouM  be 
connDCtcd  witli  a  bottle  full  of  mercury  or  water  standing  tn  a  baaLn»  aiui  ttk* 
whole  ap|MrAtu4  thould  l>o  kept  nbont  a  body  teuiitemture.  Tho  acidity  ahould  im 
te«teil  St  thv  Iw^ginning  of  the  experiment  to  detenuiiie  wliether  any  incraaaa  lakes 
place.  In  thi«  way  tho  preitenco  or  alwence  of  such  ferment*  as  give  rise  to  aHdity 
or  flatulence  can  be  dctcrmiuod.  If  gu  la  not  developed  in  twelve  koarm,  tk* 
abaence  of  such  a  ferment  ae  may  induce  flatulency  is  asaurod  :  and  if  the  addity  baa 
risen  uuly  slightly  or  not  at  nil.  fcnnentatiou  acids  as  tlie  cause  of  the  symptooM 
may  be  tucdudefl.  The  fcrmeutatiuu  t«at  will  reveal  whether  tk«  vahsva  afan* 
oigtniama  which  show  thomsclvcs  in  twelve  houn  are  gas-produeen  or  not. 

Natural  Absorption  of  Gas. — The  lilieration  of  nn  unduly 
grent  (|Uftiiiiiy  of  ^.m  gocH  on  in  the  intestine,  mid  if  the  ooftU  o£  tbii 
bowel  are  in  an  atonic  condition,  may  aocumuluto  here. 

There  cornea  to  bo  the  que«)tion  whether  these  gajMa  nuiy  W  got 
rid  of  partially  by  absorption.  Ctwh  and  lirunton's  expetimcuti  (>*u. 
437,  xxii.  p.  289)  would  seem  to  show  that  carix>nic  acid  and  uil- 
phurctted  hydrogen  mny  be  absorlxxi  in  conitidorablo  quoTi*  •  *  :t 
that    when    atniosphcric    air,    hydrogen,    coal    gas,    and    v  •! 

Iiydrogen  are  injected  into  the  intestine  littlo  or  no  abKM|iUoo 
occurs. 

Suiphurette<l  hydrogen,  aa  ia  well  known  from  ita  tiM  nudkiiudly 

>  See  syaopais  of  snoh  oases  in  M'K'angbl'a  papar  abova  quocatL 
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iu  pulmonary  phthisis,  is  reiidily  al»sorl>e<l  by  the  hemorrhoidal  veins, 
anU  is  iigaiii  given  off  by  the  lung. 

CarminatiTCS  sticli  as  clove  oil  or  tuaffrtida  ilo  not  tipprar  to  J'avour  tliu 
absorption  of  tbeae  gases,  but  rallior  nut  by  stimulatiug  ihv  muscular  cuat  of  the 
bowel  and  thtw  cncooraging  expalsion. 

Heartburn. — The  accumuktion  of  gas  in  the  stomach  sometimes 
gives  rise  to  a  peculiar  buniiug  jiain  known  as  "  hearthiim."  The 
pathology  of  this  symptom  [irul>ably  in  that  tlie  mucous  membrane  has 
become  abnormally  sensitive  through  the  improi>er  digestion  of  its 
contents,  and  the  accumulated  g;i8  acts  as  a  souico  of  irritation.  The 
part  of  the  stomach  which  appears  to  be  most  sensitive  is  tkf  amliOj 
aud  it  is  here  that  gases  would  tend  most  to  accumulate.  Kelief  is 
almost  immediately  afforded  by  the  expulsion  of  the  gas  and  the 
administration  of  an  alkali  to  iioutralise  the  acidity. 

Water-brash. — Heartburn  may  be  accompanied  by  a  suJdeu 
discharge  of  liquid  into  the  mouth.  The  condition  is  known  as 
pyrosis  (jriy'i»Hri«,  burning)  or  "  water-bruah." 

The  general  impression  is  that  the  liquid  comes  from  the  stomach, 
and  that  it  has  an  acid  reaction.  Butyric  is  alleged  to  be  one  of  the 
acids  present  (Learcd).  Sometimes,  however,  the  reaction  of  the 
ejected  liijuid  is  alkaline,  and  in  these  c^scs  the  opinion  has  been  gaining 
ground  of  late  that  the  liquid  is  saliva.  Frerichs  found  that  it  gave 
the  sulphocyanide  reaction,  and  Brinton  (Xo.  460,  p.  36^)  aud 
Kol>erts  (No.  \'\^,  p.  83)  make  tlie  statement  that  the  liquid  is 
saliva. 

According  to  Roberts  the  saliva  does  not  regurgitate  from  the 
stomach,  but  is  simply  poured  in  a  gush  from  the  various  salivary 
duels.  As  bearing  u|M>n  this  it  may  be  mentioned  that  there  are 
some  individuals,  often  habitual  dyspeptics,  in  whom  the  sight  and 
odour  of  savoury  food  cause  a  distension  of  the  parotid  duct  to 
something  like  the  size  of  a  pigeon's  egg.  On  pressure  over  the 
tumour  the  s.aliva  pours  out  into  the  mouth. 

Accumulation  of  Flatus.— When  gas  accumulates  in  the  intes- 
tine and  is  being  driven  onwards  to  the  rectum  the  colicky  jmin 
experienced  in  its  expulsion  is  probably  due  to  the  spasmodic  efforts 
made  by  the  intestine  to  contract  and  to  drive  it  downwards.  The 
pain  ceases  with  the  expulsion  of  the  gas. 

The  cause  of  the  accumulation  of  Hatus  in  the  intestine  in  h^sUrieal 
toonien  does  not  seem  quite  clear.  Bruntou  supposes  that  it  is  due  to 
an  unnatural  relaxation  of  the  pylorus  allowing  the  gastric  gases  to 
escape  into  the  duodenum. 

In  operations,  such  as  ovariotomy,  requiring  abdominal  section, 
flatus  sometimes  accumulates  in  the  intestiue  to  au  alarming  extent. 
It  is  possible  that  the  division  of  the  liuea  alba  may  weaken  the  abdo- 
minal muscles  to  such  au  extent  that  they  fail  to  contract  or  are 
involuntarily  prevented  by  the  patient  from  contracting.     It  must  also 
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be  remembered  that  in  most  cades  requiring  abdominal  section  the 
abdominal  wall  baa  been  on  the  stretch  for  some  time  previooalj 
through  the  presence  of  a  tumour  or  accumulated  liquid.  It  may  be 
long  before  the  muscles  and  other  abdominal  tissues  gain  their  wonted 
tone.  Flatus  will  thus  tend  to  accumulate  instead  of  being  voidoiL 
The  supposition  that  the  relaxation  of  the  abdominal  wall  after  its 
distension,  say  by  a  tumour,  is  a  cuiise  of  |>atisivu  accumulation  uf  ga* 
in  the  intestine  gains  su)i|>ort  from  the  fact  that  individuals  from  whom 
an  abdominal  tumour  of  large  size  has  been  removed  are  unable  to 
void  urine  for  some  time  after  the  operation. 

Rl'mination  or  Mkkycihm. 

834,  Man  sometimes  ruminates.  The  eructation  is  not  ft 
temporary  affair,  but  goes  on  with  regularity  some  tim«  ftfter 
meaL  Johannesen  (No.  49,  1887,  iL  p.  211*)  has  recorded  two 
iuBtances  of  it,  and  several  others  have  liwen  noticed  from  time  to  time. 
It  tisually  occurs  in  children  or  individuals  from  twenty  to  thirty  years 
of  age,  and  has  been  known  to  continue  liabitually  for  eight  to  nine 
years. 

Couc 

This  is  the  result  of  spasmodic  contraction  usually  of  some  fiart  of 
the  intestine.     It  is  rarely  caused  by  contraction  of  the  stomach. 


Vomiting  or  Emksis  (i^im,  /  whi/). 

835.  Vomiting  may  be  excited  by  a  number  of  different  agents 
mch  as  the  ingcstiou  of  irntating  food  or  |>oison6 ;  by  poisons  iiitro- 
ducod  into  the  circiUation  ;  by  mental  influences ;  by  rcHcx  stimuboioa 
of  various  internal  jmrts,  more  csfieciall)'  by  tickling  the  fauces  ;  and  bjr 
the  occurrence  of  inflammation,  tuberculosis,  etc.,  in  dose  proximit)' 
to  the  origins  of  the  vagus  and  glosso-pharyngeal  nerves. 

There  appears  to  be  a  centre,  probably  in  the  medulla  oblongata, 
in  which  the  co-ordination  for  the  various  complex  movcmenia  of  the 
act  takes  ]>lace.  The  uniformity  and  complexity  of  the  movement  can 
hardly  bo  otherwise  explained.  In  vomiting  elicited  by  the  intro- 
duction of  poisons  into  the  cii-culatioa  the  stinudation  of  this  c«mtjie 
evidently  calls  forth  the  phenomenon.  It  would  also  seem,  however, 
from  the  fact  that  vomiting  may  bo  induced  by  these  poisons  in  the 
dog  aftor  the  vagi  ai*e  dinded,  althuugh  the  act  is  never  so  thorough  or 
vigorous  as  when  they  are  entire,  that  such  poisons  must  also  partly 
act  utH>n  the  nerve  centres  located  in  the  organ  itselE 

Vumiting  is  usually,  but  not  always,  ushered  in  by  a  feeling  of 
nausea.  In  the  vomiting  which  follows  basilar  meningitis  there 
may,  however,  Iw  an  absence  of  nausea.  A  copious  secretion  of  saliva 
next  takes  place,  and  the  saliva,  as  a  rale,  is  swullowi^L     The  cardiac 
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orifice  relaxes,  the  lower  ribu  are  driven  inwards,  the  diaphragm  is 
pulled  downwards,  the  muscles  of  the  abdominal  wall  contract,  and  the 
pylorus  closes.  The  stomach  is  thus  compressed  on  all  sides,  and  after 
several  ineffectual  attempts,  probably  due  to  incomplete  relaxation  of 
the  cardio^  the  food  is  ejected.  If  tht.^  stomach  is  full,  the  act  is  mtich 
more  readily  brought  about  and  completed.  Au  anti-peristaliic  action 
of  the  oesophagus  drives  the  forxl  upwards  into  the  mouth  and  also 
into  the  narea  if  the  passiige  does  not  happen  to  bo  closed  at  the  time 
by  the  velum. 

Pathology  of  somk  Symptoms  ACCoafPANYiNo  Dyspkpsia. 


S36.  Dyspeptics  usually  suiTer  from  great  bodily  weakness  and 
languor.  These  symptoms  may  bo  due  to  insujjicirni  nonruhmrtit  being 
absorbed^  but  also  probably  to  c\iv\jxm  poisoiwus  protbicis  of  an  alkaloidal 
nature  being  formetl  \n  the  intestine  and  taken  into  the  circulation. 
Those  ptomaine  bodies  are  a  result  of  normal  digestion,  but  in  diseased 
conditions,  more  especially  where  the  faecal  matter  is  long  retained  in 
the  bowel,  thoy  may  be  dev€?Iopcd  and  ab?orbcd  to  such  an  extent  as 
to  indiao  more  or  less  genornl  poisoning. 

Vertigo  is  a  very  common  spuptom  of  au  attack  of  indigestion. 
It  may  be  due  partly  to  poisoning  as  above  described,  b\it  quit43 
possibly  is  caused  in  some  cases  directly  by  the  stiite  of  the  stomach 
and  its  contents.  Beaumont  in  Itis  experiments  on  Alexis  St  Martin 
often  found  that  a  sense  of  giddiness  was  oxj>erienced  by  brushing 
against  the  stomach  in  extracting  gastric  juice.  lie  supposed  it  was 
the  contact  of  the  instrument  employed  wliich  occasioneti  it. 

A  sense  of  sinking  botwonn  meals  is  often  complained  of,  a  con- 
dition which  may  cause  the  subject  of  it  to  seek  relief  in  alcoiiolic 
stimulants.  Beaumont  states  that  when  one  and  a  half  to  two  ouncea 
of  gastric  juice  were  withdrawn,  St  Martin  comp1ainc<l  of  this  feeling. 
The  exhaustion  of  a  weak  stomach  after  the  digestion  or  attempt  to 
digest  a  moal  may  similarly  account  for  it^  occurrence  in  d^'.spepsia. 

Headache  is  one  of  the  most  constant  accompaniments  of 
dysjtepfiiii.     its  cause  is  not  very  easy  to  explain. 

LUemture  on  tH$eataL  SecrHxon  of  Stomach. — Article  on  Detection  of  Acids ; 

Brit.  MwJ.  Jouru.,  IS89,  ii.  p.  7"4.  Blouk  fir.vix^rwcn'tion  of  Hyihoclilori'-  Acid) : 
BerL  klin.  Wouhnschr.,  xxiv,  18S7,  p  789.  Calxtn  (Acids  of  Stomaohj :  ArU-  gvn, 
(Ir  med.,  1887,  i.  p.  4fi5.  Oujardin-Beaumetz  (DiaKno^if'  Value  of  Methods  for 
re(^>f;iUMiQ|{  Acidity  of  Caatric  Juico):  Ooz.  hclMj.de  med.,  xxL  1SS4,  p.  804.  Ewald 
(Liwlic  Acid  and  Leuoiii  in  S. ) :  Arch.  f.  path.  Anat,  xc.  1882,  p.  333  ;  "/.•■o  iFre« 
Acid  in  Cancor  of  S.),  BerL  klin.  Wochnachr.,  xxii.  1885,  p.  137.  EwaJd  and 
Boas  (Acida  of  Stomach):  CcntralW.  f.  d.  med.  WiescMBcb.,  xxvi.  188S.  p.  241. 
Girard  (Influence  of  Chlorides  on  Secretion):  Arch,  de  nhysiol.  nonn.  cl  jvith.,  i. 
1839,  p.  f(95.  Hirsch:  Ik'itrage  zur  t3«stimmung  d,  Aciuitjit  d,  Ma^enKaftex,  etc., 
1887.  Jaworsld  (Di**ap]warauoe  of  Hydrochloric  Acid  fmm  Oastric  Socrction): 
IMiinchen  med.  Wochnscur..  .ixxiv,  1887*  p<  117.  Johnson  (I'laviin  Ferment  in 
DiiM'iUie):  Ztschr.  f.  klin.  Mcd.»  xir.  1888,  ft.  240.  Kinoicut  (Exam,  of  Gantric 
Swrctinn):  N.  Y.  Med.  Rec,  xxxiil  1888,  p,  f»fl8.  Kredel  i  Hydrochloric  Acid  in 
S.):   ZUchr.  f.  klin.  Mod.,  vii.  1SS4,  p.  692,      Maly  (Clteuiie  d.  VvrdAnungssiiac} : 
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Ifcmuuin'*  Handbucti  d.  Phyiiiol.,  vol.  v.     Reicfanuum  (Uantric  Sccrvtioo)  i 

kliii.  WtN-ltiuwhr.,  xxiv.  1S87,  up.  199,  2*Jl.  :!41,  ^H'2.     Richet:   Du  iius 

eliw  rinmiineet  I«»nimaux,  lb(8.     Rieeet  (C.Mtric.luicc).  licrl.  klin.  WoeJ  __ 

i«ii.  18>*5,  p,  138.      Rietsch   ir)iprL^tiv»»   Fernifnts  hmjiMwI  W  lUr!<nA':    \\AfwrSO* 

mtd..  xxiv.  US",  ]>.  6U.     Roberta:  Tin*  IM^^'^tivr-  K.'nii.^«ti,  li-^O.     Ro»eaHtim 

(AcuN  of  Healthy  niiU   Diiu.-&!»vd  Stouioch):   Arub.  f.  jiatli,  Aua(.,  exi.  Ibbi^  |^  414. 

Rothschild:    UuUTAUchnu^'n  iib.  d.  VvrliAltrn  d.  f^l/a.-iui«  d.  MAgcmaftea,  Ho., 

li'H'l.     Seem&nn  (Kire  Hydrwhlorie  Acid  in  H.) :  Ztsclir.  f.  klin.  Med.,  t.  1«.*2.  p. 

'J7'J.     V.  Sohlern  (.Acidity  J-Utimation):  llcrl.  klin.  Wtxhnschr.,  icxir.  !  *'■' 

Stienon  (Oatttnc  St'crotion):   Jourii.  d.  Med.  Chir.  et  V'tutntuikoL.   !^' 

1887,  |>-  299.     Thiem  (Hy'^"^'*doric  Acid  in  Oucer  of  8.):    IVnf 

1880,  p.  807.    Uffelmann  i Methods  of  det^itinf;  Acid  iu  Gaittric  < 

r  klin.  Med.,  viii.  1884,  p.  31'2.    ▼.  dea  Vddcn    Ilyj^rHwrttinn  «iii  h 

Hamiuluiig.  klin.  Vortni^e  (Volkmann],  lS8ft,  No.  *^80  t  Inn.  M«l,»  No. 

Wolff    {Abaciict!   of    Hy'lix«'liloric   Arid   in   CunUuta  of  SlouiAcb) :     — j- 

Wochnscbr.,  xxiv.  lS87,'p.  .^1(5. 

Ofttfral  LUenUnrf  on  M/iji^Afi.i.  —  Brochin;    Diet,  oncyol.  d,  «.  nt=M..  x-rrt, 
1885«  p.  MO.     Brunton:  Iiis<inI«M»  of  Uigcation.  1890.     Delafield:    M  V. 

Y,,  X.  I88;J,  n.  ISl.  Ewald:  Berl.  klin.  WNK-hnwhr  .  xxiii.  18K  ]  ; 
a/w,  Lemons  ciini<pK\^  *ur  In  |«tli.  dc  la  iligtM»tiou.  1888,  Fothergill:  Iimiix'  -: 
biliouuiean,  tnd  (tout,  \>$X  Gill:  Indi|^Atiou,  1353.  GlaJc(Ni'rvuu«  I). ;: 
klin-  Vortrajfi'.  1SS2.  Ko.  Ti^  (Inn.  Mwd.,  No.  7(J,  p.  2017).  Ihring  .N»rroqt>i 
SAmnil.  klin.  Vortnigp  (Volkiniinn),  1886.  No.  2Ji3  (Inn.  M«l.,  No.  '.»:.  p.  VSH^X 
Leyden  (Xorvonsh  VkrI.  klin.  NVochnsolir..  xxil  18S5,  p.  Ca.  MuUcr:  V'*m\ 
■ur  1&  Dyiite[.isie  CaniiiKjue.  lS8rl.  Murray  M>yBju<|i6i4  Aarl  Omuuiu):  J,  Aiut.  cud 
Phyiiol.,  ii.  1868.  p.  i*7'J.  M'Lauchlin  Sulphurrttcd  Ilvrlroj^n  in):  J.  Comp.  VL 
and  S.  N.  Y.,  vi.  1885.  p.  102,  M'Naught  (Acid  1).^:  *Med.  Cliron.,  .Mancbe»Srr« 
i.  l.'*S4-35.  fi.  327;  -i/jw  lin  infanti»\  Mrd.  l.hron..  M»ne)ie«tcr.  r.  18S«-87,  p.  1>2. 
r.  Noorden  (Nervnnn  D.):  An'li.  f.  ISjiliittt-,  xviii.  l^*"  •-  ' '"  Dr  Qtiemta: 
DtgMtion  and  Indi;;i<»tion.  1887.     Rosenthal  (Nrrmn  f  d 

Kw.  Thernp..  Wion,  iv.  1886.  p.  1P3.     Saitsom  ;[».  *.i  ^  ^  ind 

Ciro.,  xlir.  1887.11.  71.     S<e  llX  of  E«rly  Lifpi;    N.  C«r.   M«i.  J.,  l»(i*,  li.  \<  lit. 
Store:  Dysf«p«ie  ct  DyfiiK'ptit{att«,  \ii>^u'    Starr  (D.  in  Childrfu'i:   Arrh.  PalUt, 
K.  Y.,  1884,  i.  p.  3(17.     Wasftennann  iIVptonuri*i:  Compt.  rmd.  Soc.  d*  BtoU. 
ISKft,  |..   170.     Wolff  {rAtl.i.K.i:v  i.f  Digi.^tiiiui:   Ztuchr.  f.  klin.  Mnt,  ri   IW 
iw  113. 


CHAPTER   LXXIII 

THE  STOilACH— (con^.:HK«/) 

Oroanio  Diseases. 

Difficulty  in  following  Minute  Alterations  in  the  Gastric 
Mucous  Membrane. 

837.  Unfortunately  by  the  time  that  the  stomach  of  Man  can 
be  examined  after  death  it  is  muterially  altered  by  the  action  of  its 
own  secretion-  The  superficial  part  of  the  mucosa  is  always  more  or 
less  dissolved  or  otherwise  changed,  so  that  it  is  difficult  to  say  in  how 
far  a  surface  lesion  is  the  result  of  ante-moTtem  or  pu&t-v\orttnn  oau.se8. 
Small  reliance  can  be  placed  on  minute  researches  made  on  the  liuman 
mucosa,  such,  for  instance,  as  those  relating  to  the  condition  of  the 
epithelium  of  the  glands  in  various  abnormal  states  of  the  organ.  It 
13  most  difficult,  even,  to  procure  an  unaltered  hetiUhy  human  stomach. 
In  tlie  following  descriptions,  therefore,  attention  will  be  directed 
chiefly  to  the  grosser  characters  of  the  diseased  organ  rather  than  to 
those  concerned  with  its  microscopic  structure. 

Dilatation  of  the  Stomach. 

838.  The  function  of  the  muscular  coat  of  the  stomach,  like  that  of 
the  bladder  and  heart,  is  prolmbly  twofold.  It  contracts  vermicularly 
and  continues  to  move  and  mix  the  contents,  and  ultimately  to  extrude 
them  through  the  pylorus  ;  while  it  also  keeps  up  a  more  or  less  tonic 
'■contraction  and  prevents  over-distension  and  rupture.  When,  from 
tftny  cause,  the  tonicity  of  tlie  muscularis  is  interrupted,  the  stomach, 
like  the  bladder,  becomes  permanently  dilated. 

From  Stricture  of  Pylorus. — When  the  stricture  is  the  result 
of  organic  discafio  such  as  cancer  or  a  cicatrix,  the  pylorus  Itecomes 
rigid  and  undilatal)le.  Even  although  it  may  bo  pervious,  the  food 
tends  to  accumulate,  and,  in  coui*se  of  time,  to  induce  great  dilatation. 
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The  food  has  been  fihown  to  be  delayed  in  these  cues  m  it« 
through  the  organ  much  Vieyond  the  natural  lime. 

From  Overloading^. — In  workmen  jiut  to  severe  and  contini 
muscular  gtrain,  &uch  as  labourers^  quarrynien,etc.,  the  qiuntity  oi  fowl 
consumed  is  truly  enormous,  and  is,  moreover,  often  of  a  cooxve 
what  indigestible  character.     The  stomach  in  such  individuals  is 
times  of  great  size.     The  organ  is  incidentally  distended  to  1  < 
and  in  time  the  dilatation  becomes  permanent.      HliimenthaJ  ; 
vomited  mutter  in  one  such  case  to  amount  to  sixteen  ]>oundB. 

From  Atony  of  the  Fibre. — Dilatation  sometimes  follows /r2ci2r 
coHdiiions  such  as  aaUe  rhfumotmt  The  explanation  of  the  ditatMion 
in  this  case  is  most  likely  to  he  found  in  an  atony  or  paresis  of  tba 
muscular  filire  caiif^id,  it  may  be,  by  some  lesion  of  the  ganglionic 
centn'8  in  thi*  wall. 

In  Habitual  Dyspeptics. — Whore  the  food  remains  habitually 
for  long  within  the  stomach  in  an  undigested  stjite  it  is  apt  to  indarc 
a  permanent  dilatation.  If  the  wall  be  weakened  from  contact  with 
the  fermenting  contents,  the  predisposition  towards  dilatation  will  of 
course  l>e  greater. 

Dilatation  in  Children.— Allbutt  (No.  6.  ii.  18S7,  p.  S05)  and 
Comby  (No.  107,  1884,  ii.  p.  148)  have  drawn  attention  to  the  fi 
that  the  stomach  in  infants  frequently  becomes  dilated.  Cora! 
traces  ita  origin  to  the  employment  of  indigestible  food — to  the  um  of 
the  different  feculn?  in  early  infancy  before  the  salivary  gUxKls  art' 
fitted  to  digoi^t  them. 

Tlie  **  i>ot-belly "  of  rickety  children  is  caused  by  dilatation  m 
only  of  the  stomach  but  also  of  the  intestine.     Comby  accounta  U 
this  by  a  large  \*tiri  of  the  food  remaining  undigested.     Young  di 
fed  on  a  premature  diet  develop  a  similar  distension  of  the 
and  bowels. 


AfuUomioal  Feaiurejk 


In  addition  to  the  great  size  of  the  cavity  the  wall  is  usually  thin. 
The  attenuation  affects  l>oth  the  mucous  and  muscular  coats.  The 
thinness  of  the  latter  shows  that  there  has  been  little  if  any  reaction 
against  the  habitual  distension  which  tiaa  occasioned  the  dilatation. 
If,  in  the  case  of  a  pylorus  constncted  by  a  cancerous  tumoor 
st<'no«cd  from  other  cause,  the  cavity  remains  small,  the  muvcuUr 
will  be  found  to  V»c  greatly  hj'pertrophicd.  Th**  mucous  mcmbran««  in 
u<ldition  to  l>cing  attenuated,  will  also  be  found  frequently  in  the  con- 
dition known  as  the  Hut  vmrnrJontt/.  By  this  is  meant  a  condition  of 
the  mucous  membrane  in  which  it  is  thrown  into  innumerable  pynuni 
like  elevations  with  obtuse  apices,  each  about  the  size  of  a  lentil  ftC4 
It  is  pro1>ably  caused   by  spasmodic   ooatracUon    of   the    oiu^c^iai 

The  organ  may  also  soroetiroes  be  in  a  state  of  catarrh. 
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The  Contents. — The  stomnch  seldom  seems  to  free  itself  com- 
pletely from  its  contents.  These  are  in  a  sUte  of  fermentation  and 
are  loaded  with  sarcinre,  toruhic,  and  many  other  vegetable  micro- 
organisms. Unless  the  stomach  be  washetl  out  before  a  meal  the  food 
freshly  introduced  into  it  mixes  Avith  tho  residn*^  already  present  in 
the  stomach,  and  in  its  turn  undergoes  a  wrong  fermentation. 


Acute  Cataurfi. 

839.  If  an  individual  has  been  vomiting  shortly  before  deaths  a 
quantity  of  mucus  is  s*:|ueexed  out  of  the  cells  and  ducts  of  the  mucous 
membrane,  and  this  is  often  erroneously  called  a  catarrh.  Tlie  surface 
of  the  mucosa  in  most  cases  is  in  a  state  of  partial  solution  twenty-four 
hours  after  death,  and  the  resulting  ropy  liquid  is  also  sometimes 
mistaken  for  o'vidence  of  a  catarrh. 

In  an  attack  of  acute  catarrh  the  mucosa  becomes  very  red  from 
congestion.  Patches  resemliling  red  velvet  in  colour  and  texture  are 
seen  at  intervals,  while  in  iutornicditite  jwirts  the  conjiestion  is  puncti- 
fonu.  Small  hivmoiThugus  may  occur  here  aud  Lliere,  particularly  if 
the  patient  has  been  vomiting. 

The  congested  parts,  and  more  especially  the  rugie,  are  covered 
with  a  thick  layer  of  tenacious  almost  semi-solid  mucus.  In  some 
parts  it  overlies  tho  surface  in  dense  masses,  and  it  does  not  lose  its 
attachment  when  the  organ  is  placed  in  water.  In  acute  gastric 
catiirrh  the  stomach  is  of  natural  size  or  contracted.  The  disease, 
howeA'cr,  aa  in  other  localities,  sometimes  becomes  chronic,  and  in  that 
case  the  stomacli,  as  a  rule,  in  dilated. 

Microscopic  Appearances. — From  previous  remarks  (p.  499)  it 
unll  be  gathered  that  little  knowledge  can  be  gained  of  tho  state  of 
tho  mucous  membrane  by  minute  examination.  Judging  by  analogy, 
however,  it  ia  proMde  that  the  altcnitions  are  superficial  and  chiefly 
contined  to  the  mucus-secreting  epithelium  of  the  surface.  It  is 
likel)'  that  the  columnar  cells  of  the  mucosa  are  shed,  and  that  they 
are  supplanted  by  a  copious  growth  of  epithelium  of  a  germinal  type. 
Whether  the  pepsin  and  the  hydrochloric  acid  secreting  cells  partici- 
pate may  be  doubted.  They  certainly  become  very  granuhir  and 
r apparently  break  down.  In  old-standing  cases  of  catairh  of  the 
honiach  the  tubular  glands  may  occasionally  be  found  to  have  under- 
gone cystic  dilatation. 
fevei 
hydi 


Sachs  (Xo.  104.  xxiv.  1S8S,  p.  109)  has  att<>m]>t€d  to  »how  that  in  ehronie 
feveruh  stnteii  of  tbe  body  tUo  pruicii>al  ami  marginal  cells  blirink  or  t*k<'  on 
hydropic  Bwelling. 


State  of  the  Contents. — Boas  (Xo.  49,  1887,  ii.  p,  268)  recog- 
nises the  following  as  clmnicteristic  of  chronic  catarrh.  MTiile  fasting, 
only  small  quantities  of  mucus  are  obtainable,  and  tho  mucus  is  not 
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usually  stained  ^rith  bile.  When  the  stomach  is  digesting,  th«  coa- 
tente  react  faintly  aci<l.  Free  UCI  cannot  be  detected,  but  tnut 
is  always  present.  The  digci^tion  of  albuminous  bodies  is  hindcrvcL' 
while  that  of  the  starchy  is  unaltered.  The  gastric  juice  rec^uires  the 
addition  of  hydrochloric  acid  to  enable  it  to  dissolve  proteids.  Tbtti 
rennet  ferment  vanishes  in  severe  cases,  but  in  minor  cjisea  ij*  recogni 
able.     Absorption  seems  to  be  delayctl. 

POST-MOUTEM  OR   IlUNTERlAN  DIGESTION   OK  WaLLP   OF 

Stomach. 

840.  When  a  person  die»  ^nth  h  half^i^t^stoj  meal  in  the  stoi 
the  coats  of  the  organ  themselves  are  liable  to  become  digest 
Superficial  digestion  of  the  mucous  mombi'ano,  as  ahiMuly  m^ntii 
occurs  in  nearly  all  stomachs;  but  in  some  instances  one  end  o4 
stomach  may  be  entirely  dissolved.  The  fundus  is  almost  alw-ays  the 
seat  of  it,  for  the  reason  that  the  food  tends  to  rest  in  this  part  of  the 
oi^n.  The  Cflgcs  of  the  vacuity  are  lacerated  and  shreddy  and  the 
contents  freely  escai)e  into  the  abdomen,  where  they  will  bt?  found 
lying  close  around  the  aperture  in  the  gastric  wall.  There  is  of  courMi' 
no  evidence  of  ]>oritonitis. 

If  acid  is  placed  in  the  dead  stomach,  more  es]^cial]y  of  the  fiah, 
self-digestion  goes  on  rapidly. 

It  has  been  alleged  that  a  similar  condition  may  bo  inducctl  during 
life.  Ilandford  (No.  59,  1886,  i.  p.  643)  has  related  a  6U&i»ert«si  cikme 
where  the  greater  jwirt  of  the  stomach  was  de&troyc»I.     1 '  • 

rea.4on  why  this  should  not  occasionally  happen.     Lr^ral  ant  a 

digestion  is  Bupi>osed  to  account  for  the  so-called  acute  pertoratinf; 
ulcer. 


Varlona  ootions  litre  been  held  cxpUnotory  of  vh}*  it  u  ihst  thr  •tomsrh  di 
not  digmt  itsalf  in  h»fdtb.  SobifT  (No.  449.  L]  and  Rirliot  (No.  446,  p.  \M\  vi 
of  opinion  thjit  its  textun*  was  protMted  from  the  ftctiou  of  the  gMtrio  juirr  by 
nktiKtJtnt  renewal  of  epithelium  anil  mucus ;  it  hu  aUo  tKwti  Mwrted  Ut«t  ikf 
uatntvmiptal  rapply  of  alkaline  blood  to  Uie  ntucoaa  iji  the  caUM  of  iL  If  t^ 
Utter  be  the  cam,  one  otDoot  nee  how  the  trypain  In  the  alkaline  oontenta  of  thm 
duodcouin  doea  not  act  upon  thn  iutwtiual  wait  It  oannoC  b«  das  to  tbv  ntn 
Urin(p  ftats  of  the  tissue,  because  the  living  frof^'a  leg  (Bmaid)  or  tabUt**  ear 
(Pai-y)  introducod  into  a  gaxtric  ttstuU  of  tlio  dog  Itecomo  in  jiart  digaatsd  hi  shoal 
thro«>Hjuartere  of  an  hour,  and  this  even  in  spite  of  each  of  them  poaaeHixix  aa 
epithelial  oovorinK.  Nor  can  it  be  acootintrd  for  by  any  inflnenoe  exertad  over  t^ 
part  by  tlio  nfrvons  supply,  becaoao  the  frog's  foot  U^ouhw  digested  in  a  jpTe« 
irresi»ective  of  whether  the  sciatic  be  divido«l  or  not  [Warren,  No.  4fl,  18*7,  i 
214)  ;  white  the  puvr  of  the  dog  wtth  the  nrrro  divided  when  placed  in  an 
digMtirc  mixtnro  dooa  not  become  digMtc<l  ev^n  after  nx  hoars. 

In  all  casea  wbera  aate-mortem  di^^lion  rjccurs  after  experiment,  iher*  h*a  b««a 
ibtermption  to  the  frM  flow  of  blood  through  the  digested  part-*     Tha  UgiSi* 


'  See  Panuu's  expariaie&ta  under  AnUt  Prfffrrmtin^  VUtw» 
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ntAte  cnnclusioti  aeehii  to  Iw  that  this  remarkable  phenoiupuou  is  to  be  traced  to  the 
action  of  the  blooil,  which  cither  through  iU  ulkaliuity  or  hy  itH  wiiiitaDt  r^jmir  of 
Uu  tissooa  of  the  walls  of  the  stomach  prevcuu  their  being  ii^iirioutily  jktToct4.*(l. 


Follicular  Ulceration. 

841.  By  no  means  uiifreqtiently,  ami  apart  from  the  topical  action 
of  any  corrosivej  numerous  superficial  oxcoriatioiis  fonu  on  the  mucous 
membrane.  Tliey  are  al>out  the  eize  of  a  lentil  and  are  oval  in  shape. 
They  area  common  accompiuumeut  of  dilated  Btomach,  and  resemble 
the  excoriations  sometimes  found  in  the  tesophagus  (Sect.  816).  As 
might  l>e  expected,  they  are  a  source  of  great  irritation,  and  occasion 
pLTsistent  vomiting.     They  sometimes  occasion  fatal  b»morrhage. 

Pitt  (No.  192,  xzxviii.  1887,  p.  140)  states  that  these  erosions 
may  follow  extensive  burns  of  the  skin. 

Acute  Perforating  Ulcer. 

This  is  a  much  more  serious  aftection  than  the  foregoing  usmiUy 
is,  and,  unfortunately,  one  which  is  very  common. 

The  subject  of  it  is  sometimL'3  othervrise  in  jmrfect  health,  but  in 
the  case  of  females  frerpiently  chlorotic. 

It  consists  ill  a  ra)>id  localised  destruction  of  the  mucosa  and 
bmucosa,  or,  it  may  1>e,  of  tho  entire  coats  of  the  stomach,  which 

n  ends  in  perforation  and  death  within  a  few  hours  after  the 
symptoms  have  shown  themselves. 

Anatomical  Description,  —  The  so-called  ulcers  are  usually 
multiple  and  sometimes  are  arranged  linearly.  The  mucosa  is  desti*oye<l 
to  the  greatest  extent,  the  otht'r  coats  progressively  less  and  less  in  a 
direction  outwards.  The  fatal  perforation  in  the  serous  coat  will 
usually  admit  a  goose-quill  but  may  be  much  smaller.  Tho  edges  and 
lloor  of  the  ulcer  are  pecidiarly  clean,  every  remnant  of  dead  tissue 
having  apparently  been  digested.  The  size  of  the  ulcers  is  seldom 
less  than  a  threepenny-[nece.  Tiiey  are  often  fron»  an  inch  and  a  half 
to  two  inches  in  length.     They  take  all  manner  of  shapes. 

The  serous  coat  usually  shows  a  jKitcli  of  fibrinous  lymph  o|iposite 
the  ulcer,  ai»d  if  this  has  formed  an  attachment  to  the  under  surface 
of  the  liver  or  to  a  neighbouring  viscus  fatal  escajte  of  the  ingesta 
may  b«  prevented,  even  although  the  entire  wall  of  tho  stomach  has 
l>een  pierced. 

In  course  of  time  tho  ulcer  heals,  usu.illy  by  becoming  permanently 
united  to  the  liver  or  to  a  neighbouring  viscus  and  by  the  floor 
becoming  covered  with  cicatricial  tissue.  The  floor  may  even  be  in 
great  part  constituted  by  the  liver  itself,  or  by  this  organ  invested 
with  tho  merest  filmy  cicatrix.  The  wound  in  tho  mucosa,  however, 
does  not  tend  to  heal  by  contraction.  The  method  of  healing  resembles 
that  of  a  Poyer's  patch  after  typhoid  fever.     Tho  edges  of  the  mucosa 
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are  bonnd  down  to  the  cicatricial  Hoor»  but  the  mncosft  i* 
repaired  Indeed  it  i«  questionable  whether  the  epithelium 
grows  over  the  racuity.  In  most  cjisca  it  docs  not  seem  to  da  «ov 
notwithstanding  this  the  individual  may  live  for  yean  afierwani* 
wthout  further  extension  of  the  eroded  part.  Some  deformity  and 
puckering,  however,  may  residl  from  neighbouring  adhesiona. 

Healing. — Cohnheim  (No.  31,  ii.  p.  54)  found  that  in  thaw 
ulcers  induced  experimentally  in  auimals,  complete  healing  took  pUoo 
in  three  weeks.  The  ulcer,  even  when  completely  cicatrised,  prove* 
a  source  of  disturbance  in  after-life  and  gives  rise  to  more  or  \t»m 
habitual  dy8j>ep8ia  followed  by  dilatation  of  the  stomach.  More 
especially  is  this  the  case  when  it  lies,  as  it  frequently  doe%  near  iHe 
pylorus.  Even  although  it  may  not  materially  constrict  the  valve  it 
continues  to  prove  an  irritalile  spot,  which  probably  throw*  the 
muscular  ring  into  contraction  and  hence  prevents  the  food  leanng 
the  stomach  so  readily  as  in  health.  The  stomach,  under  tlieee 
circumstances,  goes  on  dilating,  the  food  accumulates  in  it,  and 
fermentatioD  with  its  littendant  evils  sets  itl  Many  such  chronic 
eaaes  ultimately  prove  fatal  from  tlie  exitaustion  incumbent  ujton 
nudnutntion  and  vomiting. 

Hxmatemesis. — Ah  the  solution  of  the  stomach  is  taking  place 
one  or  more  arteritd  branches  a]*o  usually  opened  into  and  copious 
arterial  hsemorrhage  follows.  As  the  stomach  juices  have  not  had 
time  to  act  upon  it,  the  blood  is  almost  immediately  vomited  and  haa 
a  bright  arterial  hue. 

Brinton  in  an  excellent  paper  on  the  6uV>ject  gives  some  vefy 
instructive  statistics  of  this  distusc  (No.  Wi*-,  xviL  1856,  \k  159). 
Some  of  the  chief  points  he  makes  out  are  the  following  : — 

Frequency. — From  statistics  di*awn  up  by  (.'baml)or%  Gainlner, 
Habershon,  Jaksch,  WLIligk,  and  others  ho  comes  to  the  conchuiim 
that  evidence  of  its  present  or  previous  existence  is  found  in  froaa  % 
to  1 3  per  cent  of  persons  dying  from  all  causea 

Sex. — It  has  long  l>ecn  recognised  that  the  female  i*  more  oft«fi 
the  subject  of  it  than  the  male.  Out  of  6/i4  eolWted  ftuto|»tes  on 
cases  of  acute  gastric  ulcer  be  found  that  440  were  in  the  female  anU 
914  in  the  male,  numbers  which  nearly  corresjiond  to  the  proportion 
of  2  to  1. 

Site. — Of  220  cases  in  which  the  situation  of  the  ulcer  was 
mentionoti,  in  8G  it  was  located  on  the  fiosterior  wall ;  in  55  on  the 
lesser  curvature;  in  32  on  the  pyloric  extremity;  in  13  on  the 
anterior  and  posterior  surfaces,  often  at  two  op|»osite  places ;  in  10  on 
the  anterior  surface  only  ;  in  fi  on  the  greater  curvature  ;  and  in  4 
on  the  cardiac  extremity.  In  other  15  cased  tlio  ulcers  occupied  both 
the  jKieterior  surface  and  lesser  curvature. 

It  will  thus  be  seen  that  the  jtosterior  iwrface  and 
towoTfis  ihr  ptfl/rrie  end  are  the  chief  seats. 

Perforation. — The   liability  to  this  diminishes  with   age   %ni 


CHAF.  LXXUI 


DlPUTHEtilTW  STOMACH 


509 


appears  to  l>e  mucli  greater  in  the  female  between  the  ages  of  fom*teeu 
and  thii'ty  than  at  any  other  period.  The  ulcer  tenda  to  perforation 
more  in  tht;  feiniilc  than  in  the  male. 

Its  Pathology. — Ex]^erimental  evidence  has  conclusively  estab- 
lished that  embolism  of  the  small  branches  of  the  gastric  arteries 
induces  a  lesion  precisely  similar  to  that  of  the  acute  ulcer  in  Man. 

Pauum  (No.  13,  xxv.  1862,  p.  488),  by  driving  numbers  of  small 
emboli  into  the  gastric  arteries  through  a  catheter  introiluced  into  the 
crunil  artery  of  the  dog  and  pushed  up  into  the  aorta,  found  that 
many  of  these  bad  penetmted  into  and  were  caught  in  the  amall 
arU?rial  branclio.s  of  the  wall  of  the  stomach  and  that  in  from  nine  to 
ten  hours  aftLTwards  there  were  clniracteristic  ulcers  in  tho  mucosa. 

C'uhuhtiuu  (No.  31,  ii.  p.  &3)  lulopted  the  method  of  injecting  them 
directly  into  the  gastric  arteries  with  a  like  result. 

It  would  thus  apjiear  that  the  lesion  can  at  least  be  induced 
urtilicially  in  animals  by  blocking  of  ihc  small  branches  of  the  gastric 
arteries,  and,  as  pointed  out  by  Virchow,  the  ftmnellike  manner  in 
which  the  coats  are  successively  destroyed  would  jioint  to  the  ulcers 
coiTcsponding  to  the  expanse  of  an  artery  supplying  the  mucosa. 
The  artery  of  course  ramifies  much  more  widely  in  the  mucosa  and 
submucosa  than  in  the  other  coats. 

The  facts  chietiy  opposed  to  the  embolic  theory,  however,  are  that 
emboli  liave  not  been  found  in  the  gastric  arteries,  nor  does  there 
appear  to  be  an}'  source  of  embolism  in  the  majoritj'  of  cases. 

(Irant(*d,  however,  that  tho  circulation  is  cut  ott'  from  the  part 
implicated,  the  solution  of  the  stomach  walls  appears  to  bo  efifectod 
entirely  by  the  gastric  juice. 

It  is  not  very  often  that  the  chance  is  afforded  of  seeing  the  stage 
previous  to  that  of  ulceration.  When  such  occurs,  however,  tho 
slough  has  exactly  the  configuration,  the  sharp  border,  etc.,  of  the 
ulccn  The  implicated  portion  of  mucosa  is  intiltnited  with  blood 
and  is  rapidly  separating.  As  yet^  however,  no  actual  dissolution  has 
occurred. 

It  is  possible  that,  in  some  instances,  the  local  stoppage  of  tho 
cii-culation  may  be  ori/anismai  Letulle  (No.  40,  cvi.  1888,  p.  1752) 
explains  certain  cases  that  came  under  his  notice  by  the  portion  of 
the  stomach  affected  having  become  the  seat  of  an  organismal  dei>osit. 
On  injecting  pure  cultivations  of  certain  micro-organisms  such  as  tho.so 
cyf  dysentery  and  the  staphylococcus  pyogenes  aureus  into  the  gastric 
circulation,  he  was  enabled  to  bring  about  a  slough  of  the  mucosa  aud 
submucosa  analogous  to  that  of  the  so-called  acute  ulcer. 

Diphtheritic  Stomacil 


842.  This  is  almost  always  if  not  always  secondary  to  diphtheria 
of  the  fauces.  It  is  a  rare  disease  and  is  usmilly  characterised,  as  in 
the  case  related  by  Jones  (No.  6,  1889,  i.  p.  880),  by  a  congested 
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macoua  membrane  with  a  false  mombratio  covirring  it ;  or  by  actutl 
diphtheritic  ulcers  like  thoso  found  on  tbo  tonsils  nr  )t:ilat«.     In  the 
above  ca«e   related  by  Jones  the  membrane  lined  the  whole  of  tb^ 
stomach,  but  w;ia  Hharply  cut  otf  at  the  cardiac  and  pyloric  orifii 
The  ulcers  are  usually  on  the  ruga\     Smirnow  (Na  IS,  oxiiL  18$l 
pi  333)  bus  related  several  similar  cases.^ 

At  other  times,  however,  there  are  gangrenous  sloughs  on 
mucosa  which  are  not  necessarily  dipbthoritif,  imd   it  nun*   he 
without  any  false  membrane.     Thoy  are  niso  located  on  the 
Nawe  (No.  13,  civ.  li^SG,  jj.  548)  made  out  that  the  atroot«cl 
contained  a  bacillus  which  was  not  that  of  antiirax.     In  aom*  rasei^ 
however,  the  slough  seems  to  be  associated  with  anthrax. 


-    ft 


fio.  aiia— Scmiuui.-*  CAircvfi<->r  >>rM\jjti:ii  (.>  4jI)  t>ii.ti*  ) 
{a>  lfiplUi«ll«l  Oflk  of  i|lli«n>l<lal  Ijrpt  ttttrluwxl  In  m««U0«  <if  Ua«  «tnimst ;  ((•) 
coUuld  Id  crll  pfuCcplHtD ;  (e)  •ecUub  or  «maU  urTin  ;  (*0  «litUir 
(PIcftMnnnltw  uiil  FuraDU'  fioL) 


«1U  fftolmli  U 


Caxceb. 


S43.  The  tumutu',  aa  a  rule,  is  primary,  Imt  occii&ionally  it 
llflondary  to  a  cancer,  possibly  situated  in  the  mouth  or  w.iophagua. 
In  the  latter  wuc  it  may  be  of  the  fiat-celled  lyin.'.  The  cells  in  the 
primary  disease  ore  spheroidal ;  sometimes  they  preserve  the  cyliudcr- 
cell  type  of  Uie  surface  epithelium. 

Site. — The  growth  may  be  localised  to  almost  any  part  of  thtt 
organ.     It  occasionally  infiltrates  the   whole   stomach   oqually  anil 

*  For  bistoricftl  r«conl  convalt  lii>  psp«r. 
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ulmost  uniformly.  It  may  thus  cause  a  thickening  of  the  coats  to 
pGrhni>a  lialf  or  tbrec-ijuarters  of  an  inch  in  extent. 

Anatomical  Features. — It  may  asaiune  all  consistencies  from 
an  extremely  harfl  or  sciirhou.s  mass  to  a  soft  dendritic  ulcerating 
eneejihaloid.  The  scirrhms  tumour  most  often  surrounds  the  pylorus 
and  constitutes  a  bard  uiiatietcbablo  ring  which  ha«  a  progressive 
tendency  to  constrict  the  opeuing. 

A  comparatively  soft  tumour  sometimes  spreads  into  the  stomach 
from  the  cardia.  A  similar  tumour  will  bo  found  occasionally  in  tlie 
form  of  a  Baucer-like  mass  on  the  anterior  or  posterior  Avail,  or  uni- 
formly infiltrating  the  entire  organ. 

Cancers  of  the  stomach  all  incline  to  ulcerate,  some  of  them  more 
than  others.  The  softer  the  tinnoiir,  the  more  the  ulceration  tends  to 
take  hold  of  it.  It  is  seldom,  however,  that  the  wall  is  perfomted. 
The  floor  of  the  ulcer  is  sometimes  very  clean,  as  if  the  tumour 
had  been  digested.  Seeing  that  hydrochloric  acid  is  generally  absent 
in  the  gastric  contents,  it  has  been  questioned  whether  it  can  be 
destroye<l  in  this  way.  There  are  few  instances  of  cancer  of  the 
[fitomach,  however,  in  which  the  acid  is  continuously  absent,  and  hence 
a  certain  degree  of  digestion  of  the  surface  of  the  tumour  might  take 
place. 

They  all  show  an  inclination  to  l>ecome  cdhml.  Even  when  the 
naked-oye  golutinous  appearance  is  absent,  globules  of  colloid  may  be 
detected  microscopically  in  the  cancer  cells. 

S€Oindiiry  tumours  occasionally  show  themselves  on  the  serous  coat 
or  omeiitiun ;  and  secondary  growths  will  be  found  in  most  instances 
in  the  liver. 

Tfie  effnlf  upon  the  uvU  aiid  etiriti/  of  the  stomach  are  twofold.  If 
the  tumour  tikes  the  form  of  a  constrictive  ring  at  the  pylorus,  it 
usually'  calls  forth  great  dilatation  of  the  (.-avity  with  attenuation  and 
atniphy  of  the  wall.  If,  on  the  contrary,  the  tumour  assumes  the 
character  of  a  general  infiltration  of  the  whole  organ  or  of  a  great 
Jpart  of  it,  the  effect  is  diametrically  opposite.  The  cavity,  in  this 
case,  becomes  unnaturally  small  and  the  muscular  coat  greatly 
hypertrophicd. 


On  the  Presexce  or  Absence  of  Hydrochloric  Acid  as  an 
Indication  of  Okoamc  Disease  of  the  Stomach. 


844.  Of  late  years  attention  has  been  directed  to  the  subject  of 
the  absence  of  hydrochloric  acid  in  the  gastric  juice  as  an  indication 
of  organic  disease  of  the  stomach,  more  especially  througli  the  dis- 
covery of  the  fact  that  it  is  very  often  absent  iu  cancer  of  the  organ, 
or,  if  not  entirely  absent,  presents  itself  only  in  much  reduced  quantity 
(O'l  per  mille,  Rosenheim). 

The  cause  of  its  absence  seems  to  be  that  the  cancer  juice  causes 
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neutralisation.      Uiegul  found  (Ko.  43,  xdL   1885.  p.   181)  ikmt  If] 
cancer  lit^uid   be  added  to  gastric  juice  it  destroys  the  acid.     Tbe 
neutralisition  may  be  the  result  of  tbe  action  of  the  cancer  juice 
albuminates. 

The  absence  of  hydrochloric  acid  is,  however,  no  criterion  for  tlw 
diagnosis  of  cancer.  The  acid  fails  exceptionally  in  many  oUmt 
diseases  of  the  organ  or  of  the  system  generally.  There  is  thh, 
however,  to  be  said,  t^utt  ike  eorutani  presaut  of  HCl  in  Uu  giutne 
oonUnU  is  the  siwngrM  indieation  a^imi  the  siamach  teimg  tamunmL 
It  may  be  absent  from  the  stomach  contents  without  manifest  diseaae, 
or  it  may  be  absent  in  disease  o(  the  stomach  not  canceroua  in  iu 
nature. 

Catrin  (No.  107,  1887,  i.  p.  589)  states  that  of  33  instances  of 
tdastf  Iff  the  sUrtmch  it  was  absent  in  only  1  ;  in  33  caaea  ol  c4r<sisc 
gasirxiii  the  ftticretiou  was  iiormid  ;  in  4  Buondartf  ainylM  de^ener^Utmi 
it  was  diminished ;  in  16  nervtia»  ilysji^piifs  it  was  present;  in  fiuirit 
^dctr  the  juice  was  very  rich  in  UCl ;  while  in  cancer  of  Uu  doamek  it 
was  hanlly  ever  present 

Cahn  and  v.  Mering  {Xo.  49,  1886,  L  p.  140)  say  that  in  amj- 
loid  disease  of  the  organ  it  is  usually  present  in  diminisheil  qoantity 
(0*04-006  ]>er  cent) ;  that  in  cancer  it  is  quite  exceptiotud  U>  bnmI 
with  it ;  but  tliat  in  affections  of  the  organ  other  than  cancer  HCl  is 
abundantly  present. 

Kinnicut  (So.  100,  xxxiiL  1888,  p.  590)  gives  the  following  sna- 
mar}*  of  conclusions  as  to  the  presence  or  absence  of  HCl  as  justified 
by  tite  chemical  examination  of  the  gastric  secretions  in  oertaiu  dis- 
orders of  tho  stomach  : — 

HCl,  absent  or  present  in  minimum  amount  where  a  con&idcrabls 
quantity  of  bUe  is  in  tho  stomach. 

HClf  absent  or  present  in  minimum  amount  in  toxit  gtutriHs, 

HCl,  absent  or  present  in  minimum  amount  in  cancer  vj  inr 
fkmafk 

HCl,  present  in  diiuitiished  amount  in  rhrfnie  j/rtji/niw, 

HCl,  present  in  cxcewjive  amount  in  uUrr  of  ihr  fivmofh 

HCl,  present  in  normal  amount  in  nervous  dyfprpsia  (so  cdM). 


i 


Stenosis  of  Pylorus. 


M4o.  Although  pcrha]>s  cancer  is  die  commonest  cause  of  organic 
constriction  of  the  pylorus,  yet  it  mii4t  not  be  supposed  to  bi«  th« 
invariable  cause.  The  stricture  is  sometimes  due  simply  to  o  Jihfvma 
ring  ,  while,  in  other  cases,  it  is  cfrnffrnii'il,  and  may  be  accompaaiod  bj 
hypertrojihy  of  the  muscular  cincture. 

Functional  stricture  may  lie  the  result,  as  previously  cxf>1a(nad 
(p.  ri(U),  of  an  old  cicatrized  ulcer  lyiug  at  the  pyloric  end  uf 
orgau. 


CHAP.  LXXiii         Sr£NOSIS  OF  PrLORVii—TUMO(/SS 
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TrBERCLE. 

846.  Pnmarif  iuberculosii  nj  (kf  tjasiric  mucostr  is  a  very  rnre 
disease^  while /w/yrc/c  rt/ Mc  ytrilvmnJ  cmii  is  met  with  iu  almost  all 
cases  of  tubercular  peritonitis.  In  the  fomier  the  disease  has  very 
much  iho  clianiL'ters  of  the  tubermlar  ulceration  of  the  intestine.  The 
floor,  iiowover,  inatuad  of  being  rou*;li  ia  perfectly  clean  and  smooth, 
evidently  from  the  tul»ercular  di^brie  being  dissolved  out 


Polypi,  AIyomata,  Sarcomata. 

847.  Mucous  polt/pi    are    occasionally   found    growing   from    the 
mucosa   in    grcnt   numb«rs.      Sometimes  the  polypus   h   a    myoma. 

Surcomuta  are  rare  as  gastric  tumours. 
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